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PREFACE. 


It was not on account of any deficiency of works intro- 
ductory to the study of Botany, that the author was in- 
duced to make public this little book, but because he 
thought he could present to the Student of Medicine 
a more condensed view of the first principles of the science, 
combined with circumstances, and illustrated in a manner 
which u'ould more immediately interest him, than was done 
by any mere single text book with which the author 
was acquainted. 

The numerous and important duties devolving upon 
the student during his sojourn at the various schools, 
and which is comparatively of so short a duration, 
rentier it expedient • that the entrance to a science, 

(especially when, as a general rule, certain sciences are 

• * 

considered as subordinate to others, and this science, 
unfortunately, for it is useless to/leny the fact, hannens 
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to be one of them) , should be as free as possible ; so 

# * 

that the “ pith and marrow,” which the student is 
required to be acquainted with, should be attainable 
at once. That the dogmatic and half- sententious man- 
ner induced in the author, and imbibed by the reader, 
where this principle is acted upon, may lead to bad 
consequences, is no doubt true ; and that the one may 
think he has performed all that he ought to have done, 
and that rightly, and the other that he has learned all he 
ought to have learned, and that soundly, whilst both may 
be egregiously mistaken, may be equally certain ; hut 
whilst there may be some who consider that there 
jare existing necessities requiring the risking of such 
consequences as these and others attendant upon them, 
and that they may perhaps be balanced by other results, 
they will be tempted, probably like the author, to ad- 
minister to such necessary requisitions. 

It occurred to the author during the completion of 
the work, that he ought perhaps to have noticed several 
points he has left untouched, suoh as the element^ of 
Phv to- geography and Phyto-geology, the. chemical com- 

* m 

position and relationships of elementary structures, etc., 
and to have given a .short introduction illustrative of 

i 
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IX 


the modes of dissecting^and examining objects, more 
especially valuable for such analysis ; but with regard 
to the former considerations, he has at present left them 

untouched ; and with respect to the latter, as the author 

# 

was well aware of the exigencies of time felt by those 
who, he imagined, might constitute the greater portion 
of his readers, he lias thought it better to recommend 
to them the beautiful preparations to be obtained from 
Mr. Pritchard the optician; in which the elementary 
structure of the commonest or the rarest, the smallest 
or the largest vegetable body may be minutely examined. 
There are, on the other hand, some things which the 
author regrets not having had in his power to make 
use of for the present work, such as the paper of Schlei- 
den upon Phytogenesis, of Unger upon Spermatic Ani- 
malcules, and the yearly report of Meyen, etc., all of 
which reached the author too late for administering to 
the utility in which he hopes the following pages will 
not be materially deficient. 


CJuiring Cross Hospital , • 
October 1839. 



ERRATA. 

Page 33, line 6 from the top, for florets of the ring, read florets of the ray 
or ring. 

u 42, line 9 from the bottom, for secondine, read secundine. 

“ 99, line 8 from the top, for deposited, read dissolved. 

4< 113, line 14 from the bottom, tor acid, read acrid. 

“ 117, last line, for third head, read second head. 

* 4 

“ 120. line 14 from the bottom, for Ifusoria, read Infusoria. 

“ 121, line 18 from % the bottom, for okowth and propagation, read 
GROWTH. 

In some cases the diphthong <v has nu fortunately been printed and passed 
oter, as in Coesalpinia, for instance, page 125, where it should be Csesal- 
pinia. Such instances the reader is requested to be indulgent enough to 
correct. 
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PRINCIPLE? OF BOTANY. 


DIVISION I. 


Anatomy. 


CHAPTER I. 

Organized Vegetable Elements. 

1. The organized vegetable elements are those primi- 
tive formations to which we can reduce the most com- 
pound structures of plants, hut beyond which we can 
analyse no further ; and these primitive formations are 
the results of, and obey and perform the laws of vital 
action. 

2. These elements are two in number. Membrane and 
Fibre. 

3. Membrane has in general the appearance of a 
tender, uniform, and diaphanous layer, separating from 
itself with an even .edge, and is devoid of colour ; 
whefi moist, appearing slightly stretched, but when 
dry, coming together and exhibiting wrinkles. Mem- 

• brane may be found coloured, however, especially in 
many of the lojver tribe! of plants, as well as in the 
cuticle of some of the higher orders- The action of the 
mineral acids upon membrane is in general destructive, 
except, according to Meyen, upon the membrane form- 
ing part of the structure of the grains of pollen. 

B 
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4. Fiire is a threadlike substance of an excessively 
small diameter, more generally cylindrical in. develop- 
ment than otherwise, and void of colour, and un- 
doubtedly oftw branched or divided, though it is denied 
by some ; it occurs with membrane in which no fibrous 
structure can be detected, % though often seen inde- 
pendently of it. 

5. All the elementary structures of plants have their 
origin in one or other, or both of these two elements ; 
and may be divided into the cellular, fibrous, and vascular 

tissues. 


CHAPTER II. 


TISSUES. 


Cellular Tissue. 

6. Cellular tissue is the most generally diffused form 
of elementary structure throughout the vegetable king- 
dom, entering greatly into the composition of the more 
highly developed individuals, and of those far down in 
the scale, being the sole constituting substance. 

7. Cellular tissue is both membranous and fibrous, but 
the membranous form is bv far the more common. 

tf 

This form existing in the state of pith is the most suit- 
Fig. 1. able for examination, and presents the 
appearance of a number of cellules in 
close approximation with each other ; 
the cellules being generally of an hex- 
agonal shape, and separated from each 
other by the 'union of their walls. 4 
^OfcTe Th e walls <3f cellular^ tissue are there- 

^ for^ compodfed of two layers, and there 
are no ^visible means of communication through these 
separating media from cellule to'cellule. 

8. The walls of a single* cellule, though often very 


i ! * I 
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thin, sometimes become very thick (as seen at a fig. 1.) ; 
this arises from a superposition of layer upon layer, 
always within the one first formed ; by this continued 
superposition, the vacuity of the cellule is known to 
become obliterated. 

9. The membrane forming the walls of cellular tissue, 
is sometimes marked with a number of circular or 
oblong spots ; these were once supposed to be pores, 
but are now looked upon as thinings merely of the 
membrane in certain places ; there is undoubtedly a de- 
privation of the substance of its texture, but no com- 
plete solution of continuity. (Fig. 1.6.) 

10. The general laws regarding the development of 
this form of tissue are not yet settled, though the ra- 
pidity of its increase is known to be considerable ; Dr. 
Lindley calculating that the cellules of a Bovista were 
increased at the ratio of nearly 4,000,000,000 per hour. 

1 1 . Many other shapes of cellules besides the hexa- 
gonal, are described in books, but most of them are 
the result of pressure upon more aboriginal forms, and 
are no evidences of any peculiarity as regards original 
structure. The normal types of the cellule are the 
spheroidal and thread-like. 

12. Fibrous cellular tissue is that form of structure in 
which fibre, in various states 
of arrangement and direction, 
is combined along with true 
membrane to produce a form- 
ation distinctly cellular. This 
structure is evident in certain 
tropical Orchideous plants.and 
in different parts of Che organs of fructification of many 
other individuals 



FibrOus Tissue. 

13. Fibrous tissue, or woody fibfe , are terms adopted, 
perhaps, more for the* sake of convenience, than from 
our being able to limit* to them particular forms of 
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structure, for some generally included under these de- 
finitions run very closely indeed into certain modifica- 
tions of vascular tissue. 


14. Fibrous tissue, or woody fibre, as generally under- 



n. 


stood, consists of thin long mem- 
branous tubes adhering together 
in pretty close fascicles : the size 
of the fibre varies in circumference 
and length, and is generally coni- 
cal or accuminate at its apices. 
The surface of fibre though mostly 
even is not always so, but presents 
irregularities which are caused by 
the pressure of other structures 
upon it ; and the fibre, though 
generally hollow all the way down, 
sometimes seems hollow only at 
intervals, and often becomes con- 
siderably dilated there. 


15. Though woody fibre is generally devoid of all 


Fig. 4. 



marks upon its surface, in some plants 
it presents very peculiar appearances in- 
dependently of any thing resulting from 
pressure of contiguous bodies. These 
appearances, the nature of which it is 
exceedingly difficult to determine, are 
well seen in the tribe Coniferae or pine 
family, some looking upon them as pores, 
others as thinnings, and some as bodies 
adhering to the fibre. The most pro- 
bable view appear^ to be that they are 
depressions in the walls of the fibre, the 
centre of which depression is either po- 
rous or else thinner than any other por- 
tion. It oftei* appears® as if something 
were lbdged in these depressions. 
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16. In the organs of generation in certain plants, 
fibre is jseen assuming very peculiar dispositions and 
arrangements, which constitute a variety of fibrous cel- 
lular* tissue, according to some. 

17. Fibrous tissue constitutes a great portion of the 
woody matter of all plants as well as the hark, and is 
the formative material in all hempen goods. 


Vascular Tissue. 

18. Vascular tissue consists of two forms, spiral ves- 
sels and ducts, though transitional states of one form 
into the other undoubtedly can be seen. 

19. Spiral vessels are simple or compound. The best 
definition of this structure is a modifica- 
tion of Links — spiral vessels are more or 
less regular cylindrical tubes formed by 
spirally wound fibre within a tender mem- 
brane. 

20. Simple spiral vessels are those in 
which one fibre alone is twisted within the 
membrane ; compound ones in which there 
are two or more. 

21. The fibre of a spiral vessel is most 
probably solid, and the termination of the 
vessel conical or accuminate. 

22. Spiral vessels exist chiefly as a la 3 r er of tissue 
(called the medullary sheath) immediately surrounding 
the <pith ; they are found in the roots of a few exoge- 
nous as well as endogenous plants, and although 
more immediately proper to the true flowering plants, 
have likewise been found* in Ferns and the capsules of 
young mosses * and, it must be remembered, are few 
and small in the tribe of the pines*or Conifer*.* 

23. Ducts are of • two kinds, ducts and proper 

ducts. * 

b 3 
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24. The ducts are seen under three states ; the 



annular (a), the reticulated ,(&), and 
the dotted (c) ; and it is probable 
these different forms have then* ori- 
gin only in certain metamorphoses of 
spiral vessels. 

25. AAnular ducts consist of a 
number of rings placed at intervals 
within a membranous tube often of 
a very considerable diameter; they 
are common in succulent stems like 
that of the Balsam, and are met 
c with in the root. 


26. Reticulated ducts have these rings broken up, 
and the divided portions often anastamosing one with 
another : they are met with where the annular are seen, 
and an intermediate state of them approaching to the 
next form is seen in Ferns. 


27. Dotted ducts seem to connect vascular tissue 


with woody fibre, and are composed of membranous 
tubes with tranverse or crossing rings, between which 
are placed little bodies very similar to what we see on 
some true woody fibre. 

28. Proper ducts are thin membranous tubes, some- 
times anastomosing within each other, 
and frequently running parallel with 
the veins of leaves, in which organs 
they are most easily seen, especially 
in plants having lactescent juices. 
The tube is plain. 

Besides these forms of elementary structure, there are 
certain pseudo ones which depend* for their origin upon 
the previous existence of one or other of those which 
we have already mentioned. These are, intercellular sub - , 
stance, intercellular passages, air passages, air cells, and 
receptacles of secretion . Intercellular ‘substance is a 

materiak of a very doubtful nature which intervenes 
between the walls of the cellules of imperfectly con- 
nected tissue, and the rest result from spaces being left 
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between the ceHs of such tissue which vary in form, size,-* 
and purpose, as the terms employed designate. 


CHAPTER III. 

ORGANOGRAPHY. 

29. We have spoken of the elementary structures, 
out of which all the 6ther more compound organs of 
plants are formed, and of which compound structures 
themselves we have now to speak. 


Epidermis, SfC. 


exists externally over 'all 
Hg. 8. 


30. The epidermis is a thin layer composed of cellular 
tissue, the walls of whose cellules are closely approxi- 
mated to each other, and form by their union what are 
termed reticulations. 

31. This cellular layer 
portions of the surface of 
plants, sav<^ in two places 
only. 

32. These places are the 
extremities of the radicles, 

(or fibres of the root) and 
the stigmatic surface, (or 
extremity of the female or- 
gan of generation) in which 
the external, covering is 
somewhat modified 1 . 




38. According to some, the epideftnis, or akin of a 
plant, is covered externally by a thin membrane called 
cuticle; but it is highly* probable that this cuticle is 
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caused only by a thickening of the external layer of 
cellules composing the epidermis itself, and a partial 
separation of them from the other layers. 

84. On the epidermis of plants exist a great number 
of little pores or openings presenting a peculiarity of 
structure, and which are known by the name of stomata. 

85. Stomata are formed thus, (see fig. 8, a.) Between 
certain of the cellules of the epidermis there is an open- 
ingof the layer whichcommunicates with a hollow and air- 
cells beneath ; above this opening of the epidermis, are 
placed two little bodies of an oblong shape, which, when 
adhering close together, cover over the opening, so that 
no communication between the air-cell and the external 
air exists (6.) These little bodies can, however, sepa- 
rate from each other in the centre, remaining connected 
together only at their extremities, leaving as it were an 
oval space between them, and partially uncovering the 
opening in the epidermis over which they are placed. 

36. The nature of the stomatorial bodies themselves 
seems to be glandular, and various modifications of struc- 
ture and form are to be seen in different plants. 

37. True stomata exist chiefly on the epidermis of 

leaves , especially on their under surface, though they are 
found in other parts as well. They seem disposed in 
most cases without regard to much regularity, though 
in others, as in Begonia, the reverse hold.' 5 ’ good. 
Their number on a given space of epidermis varies, 
for in Pinus halepensis, 19 were found, and in Citrus 
aurantium, 2846. * v 

38. Stomata do not exist in all plants ; it is said 
never in those constantly growing under water, or in 
those growing in darkness : they &re few and smalt in 
the Pine tribe, and likewise in Grasses. On the epi- 
dermis of many plants, other openings exist, differing in 
their conformation from true stomata ; such are seen in 
Nuphar : and! in Nerium oleander are lar£e cavities, from 
whose.sides sprirtjg a number of hairs, no true stomata 
being present. In the Ferns and Moss allies, stomata- 
like structures are also to be fefund. 
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39. Hairs, in all their varieties from Down to Bristles, 
are other, appendages of the epidermis of plants, and- 
are formed of one or more cells of cellular tissue deve- 
loped^ an elongated form, and sometimes having, as 
in the Nettle, a glandular apparatus at their base. 

40. Prickles are modifications of hairs in which con- 
tinued deposition of layer upon layer of cellular tissue 
has gone on, and the cells of the tissue become conti- 
nuous with one another. 

41. Glands are cells of cellular tissue which are some- 
times enlarged and sometimes not, and arranged in an 
aggregate or simple manner as appendages of the epi- 
dermis. but which are chiefly characterized by their pe- 
culiar 'es. Sometimes they are sessile upon the sur- 
face of i '■ epidermis, and at others have an elongated 
cellular stalk. There is a particular kind of gland called 
the Lenticular ; these glands are seen upon the external 
surface of young twigs and branches, especially of the 
Willow they have been supposed by some to be root 
buds which, when placed in water, gave origin to such 
organs. This view has been controverted. The origin 
of them app trs to be from the external portion of the 
bark, and they arc destitute of any true communication 
with the i Vernal layers of it. 


Special Divisions of the Axis. 


Root. 

4i. A root is characterized by the following circum- 
stances : by having no development of appendages upon 
, its surface like leaves or scales ; by its epidermis being 
destitute of stomata, and its divisions being irregular 
and not proceeding from buds. In most roots no pith 
exists ; they are mostly destitute <3f true spiral^vessels, 
* and they do not exhibit the colour green : to these, 
however, there are exceptions to be found. 
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43. The root is divided into two portions, the caudex 

or body, and radical# or fibres. „ 

44. Two modes of development are seen taking place 
in the roots, the elongated and the spheroidal. •» 

45. To the first or elongated kind, all more or less 
fibrous or cylindrical roots like those of Grasses, &c„ can 
be reduced ; and to the second or spheroidal, all such 
roots as are seen in or approach to that of the Dahlia. 

46. The radicles are merely subdivisions of the body 
of a root, the cellular tissue of whose extremities is 
somewhat modified to that of the rest. It is often of a 
greenish yellow colour, though it has been seen red, 
and its surface is covered with numerous papillae. 

47. The radicle is an essential part of the root, and 
its extremity has received the name of spongiole. 

48. Annual roots die away after the close of the first 
vegetating season. 

49. Biennial roots perish at the close of the second 

season of their producing herbage, and the first of flower 
or fruit. • 

50. Perennial roots last for many seasons, though all 
their herbage, &c., may die every year. 

51. Cultivation of some annual roots in hot climates 
will cause them to become perennial, and the removal 
of perennial ones of hot climates into cold ones, cause 
them to become annual. 

52. The root, except in what has been mentioned in 
anatomical structure, differs little from the stem of the 
plant ; in some, as in those where the evolution tends 
to the spheroid, there is a very great degree of develop- 
ment of cellular tissue. 


Stem, 8(Ce 

c 

53.. Underground parts of# plants Have been called 
roots yjhich are really not so; these are mere enlarge- 
ments of the stem, or certain appendages of it answering 
a purpose peculiarly their own. 
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54. The development of the stem is in general cylin- 
drical, and its direction perpendicular, and these always . 
exist in the earliest stages of its growth. Sometimes, 
however, the development becomes spheroidal or glo- 
bose, or the direction horizontal, and these take place 
under or near the surface of the ground. 

55. From the more or less spheroidal development of 
the base of a stem, we have produced the cormus and 
the tuber. 

56. The cormus seen in the Colchicum and Crocus, is 
an enlarged base of their stem, containing along with 
much cellular, both fibrous and vascular tissue, and from 
which, in many cases, the new plant arises in the spring 
of the year. 

57. The tuber is seen, for instance, in the Potatoe, 
which is a development of cellular tissue increased to a 
very great extent in the lower part of the stem, and 
which possesses buds or eyes capable of giving rise to 
new individuals. 

58. The cormus belongs more especially to monoco- 
tyledonous plants. 

59. From the more or less modified direction of a 
stem under or near the surface of the ground, we have 
produced the caulis repens and its modifications, and the 
caul is procumbens and its modifications. 

60. The caulis repens, or creeping stem, is a stem 

running along beneath the surface of the ground, and 
sending out rootlets and plants at certain intervals, 
as in Couch-grass, or else becomes very much thick- 
ened, and liesupon the surface of the earth, when it 
constitutes a rhizoma, as in the Sweet flag, ( acorns 
calamus.) * 

61. The caulis procumbens, or lying stem, has various 
, modifications ; the whole stem or plant sometimes lies 

along the surface of tho ground; it is then simply 
procumbent : soiftetimes the end of the stem produces 
roots and a young plant, as in the strawberry ; it is 
then sarmentose, and »lie trailing stem is a runner, &c. 

62. Independent of tho cormus and tubers, there are 
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certain appendages of the stem to 'which the term root 
is popularly applied. These are the tunicatedfind scaly 
bulbs. 

63. These bulbs are spheroidal, laminated, or • scaly 
bodies, arising at the bottom of the stem just below the 
surface of the ground, and from which, when separated 
from the parent stem, a new individual is capable of 
being produced. 

64. Tunicated bulbs are composed of concentric hollow 
spheres laying one upon the other ; the inner spheres 
are of a firm texture, whilst the outer ones are not. 
They are seen in the Onion and Squill. 

65. Scaly bulbs have their pieces imbricated on each 
other, the external ones being as firm as the rest. 
They are seen in the Lily. 

66. All flowering plants possess, or have at one time 
possessed, more or less of an ascending axis or stem ; 
in some, however, this stem is not very apparent ; the 
plant is then called acaulis. To the ascending axis 
of Grasses and similar plants, the term culmus is ap- 
plied, and to that of Palms, stipes. 

67. In considering the structure of the stems of 
plants for the sake of convenience, and because it is 
justified by high authority, we shall divide them into 
three divisions, supposing that a distinct type exists for 
each, and so examine the conformation of each division 
separately, reserving for the physiological portion of 
this subject the question of whether we ^re able to do 
so with propriety. 

68. Stems may be divided into three kinds ; the Di- 
cotyledonous and Exogenous, tHe Monocotyledonous 
and Endogenous, and the Acotyledonous. 


Dicotyledonous and Iixogenous*S terns. 

69. un making a section of a stem of this division, 
whose development is both mature and normal, (say of 
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4 or 5 years growth) we observe the Mowing circum- 
stances : 


Fig. 9. 



70. In the centre of the stem is seen the pith ; 
around that a thin layer, the medullary sheath ? next 
come the more or less woody layers , traversed by lines 

radiating from the centre of the 6te “ t0 'f 5!?"“^; 
rence called medullary rays; and, lastly, the bark, the 
whole structure is harder at the centre than at the 

circumfere^ • gtemg ex bibiting such structure are 
termed Exogenous or dicotyledonous, and exmnples are 
to be found in such plants as the Oak or the Elm. 

7 % The medulla , of pith, is a continuous column of 
cellular tissue, extending from where thestemmd root 
ioin each other to. the extremities of the twigs irnd 
'branches. When young.it is of a greenish white co- 
lour, and its celtoles are filed with watery matter. At 
aw the third or fourth year, thfe pith arrive# at the 
condition in which it will remain dnrmg ttajrhde 
period of its existence ; and as a general rule we may 
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say that no diminution of it takes place by the pressure 
of parts around it. 

73. This central system of an Exogenous stem is com- 
posed alone of cellular tissue — those cases in which 
other tissues have been noticed in the pith, will be 
mentioned hereafter. 

74. In some plants the pith disappears as the vege- 
table grows, the stem of which becomes quite hol- 
low; this arises from the rapid growth of the sur- 
rounding structures, when young, being too great for the 
pith to keep up with ; the result of which is, the pith is 
torn to pieces. This is seen in the common Hemlock. 

75. The medullary sheath is a thin layer of a green 
colour closely surrounding the medulla or pith. This 
sheath is composed chiefly of spiral vessels, and is the 
first formed of the vascular system of a plant. 

76. The woody layers are composed of vascular and 
fibrous tissue, and exist in the shape of concentric zones 
between the medullary sheath and inner layer of the bark. 

77. These zones of woody matter vary in number 
according to the age of the stem ; as a general rule for 
*onr climate, we may say that there is a zone of woody 
matter for every year the plant is old. 

78. The innermost zones of woody matter are termed 
the duramen , or heart wood, and outermost or last 
formed zones, alburnum. 

79. The duramen is harder than other parts of the 

wood, and often contains a great deal of colouring 
matter, whilst the alburnum is younger and consequently 
softer, and of a lighter colour. •* 

80. The medullary rays are laminae of cellular tissue 
which traverse the woody layers ‘from the centre to the 
circumference, being connected in the centre with the 
tissue of the medulla, and at the, circumference witl\ 
that of the bark. 

81. These rays do not always run unbroken and con- 
tinuouc, but become* incomplete as in the Coniferae. 

82. The bark lies external tQ the woody layers, and 
is composed originally of four layers. 
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83. The epidermis , the stratum suberosum, the stratum 
parenchymatosum, and, lastly, the stratum libromm. 

84. The epidermis is the external layer of the bark, 
and formed of a simple layer of small cellules having 
pretty thick walls, and covered with stellate hairs. It 
is continuous with the cuticle of the leaves, and is not 
found on the old branches or trunk. 

85. The stratum suberosum, or corky layer, lies be- 
neath the epidermis, and is composed of from three to 
five layers of colourless cellules with thin walls, and de- 
void of granules. In some plants this layer scarcely ever 
exists perfectly ; in others, it becomes highly developed, 
as in the Cork Oak. In our own country, the Plane 
tree approaches nearest the Cork in an evident develop- 
ment of the stratum suberosum. This layer of . the bark 
does not often attain a very great thickness, and is 
easily destroyed. 

86. The stratum parenchymatosum forms the third 
layer from the circumference, and is composed of cel- 
lular tissue, containing a good deal of green colouring 
matter, though sometimes having colourless cells filled 
with crystals. 

87. The stratum librosum, or liber, is the fourth and 
last layer of the bark. This layer is not always to be 
separated from the last mentioned one, except in old 
branches or trunks ; it consists internally of fibrous 
tissue, and externally of cellular. In consequence of 
the twining course of the bundles of the fibrous tissue 
of this layer, there are formed regular interfibrillar 
spaces, whiclr give to the whole a pretty net- like appear- 
ance, and the meshes of this net-work are filled with 
parenchymatous cells »which may be looked upon as the 
medullary rays of the bark. (Meyen , Neues system, S^c.j 

# 88. Considering an .Exogenous stem as regards ele- 

mentary structure, we may say that its cellular system 
is seen chiefly ii* the pith.and part of the bark, its vas- 
cular in the medullary sheath and* internal portions of 
the woody layers, and, its fibrous in the external parts 
of the woody zones and inner portion of the bark. 
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89. The vascular system of Coniferous stems is 
very destitute of true spirals, and their woody tissue 
chiefly consists of that peculiar fibre we xhentioned 
before, (15.) 

Monocotyledonous and Endogenous Stems. 

90. On making a section of a stem of this division, 
instead of finding a central cellular system or pith, 
around which is concentrically arranged a vascular and 
fibrous one in close connection with each other, tra- 
versed by medullary rays, and harder at the centre 
than the circumference, as we saw in the other, we 
find the following : 



91. There is a uniform mass of cellular tissue filing 
the stem, through which distinct bundles of woody fibre, 
encircling vascular tissue, are sgen running down, but 
which are not closely connected with each other, the 
whole being enclosed in many, cases within a mere epi- 
dermis, ^but in others perhaps within a modified bark ; 
the whole of the structure being harder at the circum- 
ference than it is at the centre. 
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92. Nqw all stems having these characters are called 
Endogenous or Monocotyledonous, and ate to be found 
in su$h plants as the Cane and the Lily. 

93. The cellular tissue of these stems, as in some' of 
the Palme, has sometimes its cellules very much deve- 
loped towards the centre, and contains a considerable 
quantity of amylaceous matter. 

94. The woody bundles do not always run down the 
stem in a regular manner, but often cross each other 
and go down obliquely, as in the Palms, and often ap- 
proach very close together. 

95. In some of these stems, as in the Grasses, there is 
a vacant place in the centre, and the woody bundles are 
found all at the circumference ; originally this was not 
the case. (For further considerations see physiology.) 

dicotyledonous Stems. 

96. Many of the lower tribes have no true axis at all, 
their development being perfectly plane, as is seen in 
many Lichens, Algae and allied plants ; in those, how- 
ever, in which a sort of stalk or stem to such expansion 
exists, the structure of it is merely cellular. In the 
Fungi, the term stipes is applied to what otherwise 
might be called their stem ; the structure is cellular. 
It is in the foliaceous Mosses that a stem is first quite 
evident, and here they are composed of cellular tissue, 
the ceils of tyaich are elongated or cylindrical. In the 
Ferns, the true stem of which is, in our country, gene- 
rally Jbelow the ground, although in tropical ones rising 
many feet above it, is composed both of cellular fibrous 
and vascular tissue ; when cut across, bundles of woody 
and vascular tissue are se§n — often very irregularly dis- 
posed,— -which sun down, the stem ; in some cases Ike 
larger bundles are disposed cylindrically, and cqpsist of 
fibrous tissue containing within it both spiral vessels or 
modifications of reticulate^ ducts. 

The appendages of the stem are now to be described. 

c 3 
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Leaves. 


97. A leaf is composed of two systems, a fibr<?- vas- 
cular, and a cellular system. 

98. The fibro-vascular is first formed and is composed 
of spiral vessels and woody fibre derived from the me- 
dullary sheath ; a fascicle of this tissue separates from 
the sheath and directs itself outwards to the circum- 


ference of the stem, and in doing so becomes enveloped 



in some cellular tissue it 
pushes out from the bark, 
when it makes its exit at 
the circumference ; this 
bundle either expands at 
once into a leaf which is 
then called sessile, or the 
bundle is yet further pro- 
longed as a bundle for a 
variable length before it 
expands into a lamina, 
and the leaf is then called 


petiolate, and the prolonged bundle a petiole. In the 
first case the leaf consisting of one part, the lamina (a) ; 
the second of two, the petiole (a), and lamina ( b ). 

99. The further arrangement of structure in a leaf, 
is the following : — The fibro-vascular system is distri- 
buted over the lamina by anastomosing ^ramifications 
forming what are termed the veins ; and there are two 
systems of venation, the parallel and reticufoted (fig. 11), 
the first occurring in leaves on monocotyledonous, 
and the other in those of dicotyledonous stems* As 
soon as the ramifications are complete upon the upper 
surface of the leaf, they turn r back, and beneath, to t 
ramify on the under surface^ returning to the petiole, 
and becoming continuous witjh the bark : now between 
these different ramifications is contained the cellular or 
parenenymatous system. 

100. The disposition of thp parts of the parenchyma- 
tous system is this : covering over the whole lamina of 
the leaf is the epidermis ; beneath this is the true pa- 
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renchymatous layer, the cells of which are different in 
form in \he layer next the under epidermis, to what 
they pre in those beneath the upper ; aud between these 
two layers is situated the diploe, in the cells of whose 
tissue is contained organic and colouring matter. 

101. The petiole consists of two larger fascicles of fibro- 
vascular tissue, one of which is continuous with the*ne- 
dullary sheath, the other being the returned and collected 
fibres from the lower surface of the lamina, is continuous 
with the bark. They are covered by epidermis. 

102. The development of the petiole is sometimes so 
abnormal as to simulate in appearance the lamina of a 
leaf, or else to give rise to structure of more particular 
configuration. 

103. Phyllodium is the term applied to such a plane 

development of the petiole, as at (a). Fig. 12. 

104. Ascidium to such formations as 
the pitcher of Nepenthes (A).* 

105. When a petiole at once ex- 
pands into a lamina without subdividing 
(fig. 11.), the leaf is called simple ; when 
the petiole subdivides into secondary pe- 
tioles, each bearing separate laminae, the 
leaf is compound. 
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106. Compound leaves may be also 

Pinnate and Ternate, SfC. S(C . 

107. When the edges of the lamina are not cut, the 
leaf is called entire ; but when the reverse is the case, 
the leaf is said to be divided. (Fig. 11.) 

108. When the petiole seems inserted into the middle 
of the lamina, (fig. 11,) it is called peltate ; when the 
bases of two opposite leaves become united together so 
as to form one lamina, they are said to be connate ; and 
when many leaves are placed in a circle around the 
same point of the stem, they are called whorled. 

109. Leaves may be glabrous or smooth, downy and 
hairy, &c. &c. 

110. Persistent, when they continue living through 
two or more winters. 

111. Deciduous, when they fall before new ones appear. 

112. The term caducous is given to those that fall 
soon in the season; and the term marescent, to those 
that wither before. they leave the tree. 

Stipula and Bract ex, SfC. 

* 113. There are certain modifications of leaf-like ex- 
pansions known under the terms of stipuhe and bracteae. 

114. Stipula occur under tw r o forms, the solitary and 
connected. 

115. The first are seen in the Cinchonas, where they 

arise from the stem it- 
self, and s |are destitute 
of connection with the 
pptiolc of a leaf % («). 
The other is seen in 
the Hose, where they 
exist as appendages to* 
the bq^e of a general 
petiole ( [b ). 

116. Stipula seem 
\o be modifications of 
leaves ; in their solitary 
forms being rudiments 



BRA GTE /K. 


21 


of the simple leaves of the plant on which they are 
found, as on Cinchona ; and in their connected one, 
rudiments' of the leaflets of the compound leaves of the 
plant, as on llosa. 

117’. An ochrea is a solitary stipula, whose edges arc 
united together so as to form a sheath around the part 
near which it is developed, as in Polygonum. 

118. Stipula} are not common on monocotyledonous or 
endogenous plants. 

119. Bract ea is a term rather inconclusive as to 
what it comprehends within its meaning ; but, as a ge- 
neral rule, all foliaceous expansions placed between the 
common leaves and true external floral envelope, are 
brad etc. 

120. Sometimes many bractem are developed very 
close together, becoming imbricated one upon the other, 
and are placed immediately beneath the flowers, as in 
the common Daisy ; this constitutes an involucrum. At 
other times they become consolidated together, forming 
a cupula, as in the Oak. 

121. Other forms, deemed bractea: by some, will be 
found amongst the floral envelopes. 

122. There arc certain little bodies called buds which 
vary in their nature, and appear upon diflerent parts of 
the divisions of the stem ; some being placed in the 
axil l;e of leaves, and others upon the leaves themselves ; 
some giving rise to new branches, others to leaves. In 
true leaf buds the young leaves are rolled up in various 
manners ; in the Apple they are involute, in the Rose- 
mary, revolute * in the Wall flower, convolute, and plaited 
in the Palmrff 

123. Tendrils and spines are other appendages often 
met with on plants. 

124. Tendrils are Aliform bodies, which arc mostly to 
^>e met with on plants having feeble or climbing stems, 
and by their twining spirally around contiguous objects 
tend to support the otherwise falling plant ; they are 
abortive states of diflerent parts of the axis, theft- situa- 
tion on the plant showing what they are abortions of. 



22 


FLOWER. 


125. Spines are sharp-pointed organs, which must be 
looked upon as merely abortions of a bud ; the spines of 
the Sloe tree are convertible into branches, if that tree 
be transplanted into a rich soil. They are likewise 
continuous with the woody tissue of a plant, anti thus 
differ from prickles. 


Floral and Reproductive Structures. 


D* 

d 
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126. The organs included under this head, arc the 
true floral envelopes, the generative organs and fruit. 

127. Floral envelopes and generative organs consti- 
Fi<r. 15 . tute a flower, which is composed of the 

calyx (a), the corolla ( b ), the stamen (c), 
and the pistil (d), in those cases in which 
till the parts are fully developed. 

128. Of the floral envelopes. If we take 
the flowers of a cowslip we shall be able to 
separate its foliaceous structure into two 
portions; an outer or green covering (a), 
the calyx, and an inner or yellow one i, ^ ) , 
the corolla ; both taken together arc called the Perian- 
Fig. 16. thium, and the flower itself is termed Di- 
chlamydeous. 

129. All flowers, however, have not two 
distinct coverings, and such are termed 
monochlamydeous ; and when none exist at 
all, it is achlatnydeous. 

130. The calyx, or outerfy>ral covering, 
is generally of a green colour A ud consists 
either of one continuous fol iaecous. piece , 
or else is composed of several separate 
pieces. 

131. The pieces of which a calyx is 
composed, are termed srjy/ls or phyl/a. 

calyx of the Cowslip is of one piece, and is 
therefore termed vonosepalous, and the calyx of the 
Mustard, of many, and is termed pnlysepalous. All mo- 
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nosepalous calyces were originally polysepalous, but the 
edges of ttye pieces have become united. 

133. When the pieces of a calyx are joined nearly all 
the way up, but not entirely, the calyx is said to be 
toothed; when half way up, cleft ; and when a little 
above the base only, parted. 

13-1. Tn such plants as the Dandelion, which belong 
p- j 7 to the natural family. Composite 

”* a peculiar modification of calyx 

\ { ; f f t exists. The calyx is closely 

■ ' un * tet * t( ’ t ^ [ie body of the fruit, 

\ at the top of which it elon- 

v Y ! * '<50^ 

gates, aiviues, ana spreads into 
y\ a white feathery- looking sub- 

/ j /\ stance '’ailed the pappus. This is 

I J ‘ | sessile when there is scarcely any 

^ I elongation previous to division, 

^ stipitatc when there is. 

13b. .’he calyx in some plants, as in the Labiata?, 
Fur. 18 ha.', its limb so divided as to represent an 
V ; upper and an under lip; the calyx is then 
, - V _ said to he bilabiate , and a little below the 
p* Y orifice is the throat. 

t / 13(1. Tlierv sue two terms often met with, 

Tf namely — "rn/y r superior calyx inferior .” 

V which require explanation. Of the different 
portions of which a flower is composed, the calyx is formed 
lowest down on the axis, and the pistil the highest up, 
however close /hey may appear together ; now' when 
the calyx appears evidently to arise below the base of 
the pistil, fulled the ovarium,) it is said to be inferior , 
(as in4ig. 30) ; hut when it adheres all around the ova- 
rium. and seems to arise from above it, it is called su- 


perior. But from w;hat we first stated, we must re- 
member that its true origin is inferior, whilst it is only 
apparently superior (fig. 31}, to the base of the pistil. 

Dr. Lindley remarks, “ that the calyx may be superior 
in consequence of the cohesion of the ovary with the 
inside of an excavated pedicel, and not with the calyx 
itself, as in Esclisclioltzia.” 
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137. The corolla, the inner floral envelope in dichla- 
mydeous plants, is generally of a delicate tqxture and 
highly coloured, and larger than the calyx. 

138. The foliaceous pieces of which a corolla ifj com- 
posed, are termed petals. 

139. When these pieces continue distinct from each 


Fig. 19. 



other, the corolla is called 
polypetalous, as (a), but 
when they are united, 
monopetalous , as (6) . 
d The cylindrical part of 
a monopetalous corolla 
is called the tube ( c ), 
the expanded portion the 
limb (d). 


140. A monopetalous corolla may be regular or irre- 
gular. 

141. Regular when its figure is uniform, its divisions 
equal, and these regularly placed around an imaginary 
axis, as at fig. 20. 

142. Irregular when the reverse, as at fig. 21. 

143. Of the monopetalous regular corolla we may 




have — 

The Campanulate (a). 
Infundibuliform (6). 
Hypocratyform (fig. 19, b). 
Rotate, the same as the 
last but the tube very 
short. ' 

Ventricose (c/» 


144. Of the monopetalous irregular corolla ’Jte may 



have — 

The Ringent or Labiate (a) . 

v Personate (b) . 

145. In the ringent corolla 
the irregular lips are wide apart 
from eqch other, the upper one 


being often vaulted, is termed the galea or helmet. 
In the personate corolla the lips are oppressed. 
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145. A 



polypetalous corolla may be regular or irre- 
gular, the petals of which it is composed 
are divided each into two parts ; the un- 
guis or claw (a), the lamina or limb (/;), the 
former of which is not always very evident. 

147. Of the polypetalous regular corolla 
we may have — the Caryophyllaccous (a). 
Cruciferous (/>), Rosaceous (c). 



Fig. 24. 




148. Ol the irregular — The Papilionaceous. This has 
five petals, the vcxilluin or standard 
(«) ; the ahv or wings [1> l>) , and the 
carina or keel of two pieces (c). 

1-12. There are some other forms 
of the irregular polypetalous corolla, 
as seen for instance in the Monks- 
hood ; but these cannot be well re- 
duced to any particular order. 

150. There are certain structures often seen con- 
nected to the corolla, called appendages of it, and to 
which Linna’vs applied the term neetaria, such a? the 
corona of ti.tf Narcissus (a), fofiaccous scales at (l>). 


/ /?cn \ 
\tjf) \ Li 
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The calca or spur is a tubular elongation of the re- 
gular petal itself ; the above arc supcradded abortions 
of other petals or of stamens. 

151. In mo no chi a mydeo us flowers, or those having one 
floral envelope only, it is not always easy to determine 
whether it is a calyx or a corolla. Though the calyx is 
generally of a green colour, of leaf-like appearance and 
texture, continuous with its stalk or peduncle, and its 
divisions opposite stamens, there are exceptions ; and 
even where both calyx and corolla exist, in some cases 
we cannot put a limit between the two, the calyx seems 
to pass into the corolla, and the corolla into the calyx ; 
and though the corolla is mostly coloured and delicate 
in texture, and its divisions alternate with the stamens, 
we have exceptions to these, so that when one envelope 
only is present, its true nature may be doubtful. In 
most of such cases we may look upon the covering as 
being rather of a corollaceous than a calycaeeous nature. 
The restricting of the term perianth to such a struc- 
ture, would prevent an application of a wromj term, 
though it might serve, as Dr. Lindley well remarks, 
as an evasion of the task of ascertaining its true 

’ character. 

152. The spat ha is a form of perianth consisting of a 
large, more or less coloured, foliaccous expansion, which 
serves as a general floral covering to what is termed a 
spadix. (See fig. 28, b.) Perhaps, in most cases, this 
i* more truly a bractea. 

15-*}. The already described forms of !3oral envelopes 
are foliaccous or petaloid ; there exist otht-s which are 
termed ylumaceous, such are seen in the Grass, s. They 
are considered by many as being* more of the nathre of 
bractea 1 than of calyx or corolla, and undoubtedly some 
portion of what we have to desefibois so, but the other:, 
appear to me so analogous* to the forms of structure 
vve are at present speaking about, that* \vc shall notice 
them here. 

154. Take a cluster of flowers (a), (which is here 
called a locustaj, say of the common reed, furundoj, and 
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pull away all of it except the scnly-looking pieces at the 
bottom (A b ) . 


Fig. 2G. 



loo. These pieces (b b) which are the calyx, glumes, 
tegmiua, of different authors, are to be considered in 
the light of true brae fete ; in some cases there is only 
one piece present, and the brae tea is then said to be 
one va/rod. 

3 oh. Now within these valves of the braetere were 
contained the flowers you pulled out, which, in this 
case, were o or G in number. The bractcoj are then 
called ntany-floivcred ; sometimes there are more flowers, 
at others many less, the hractea* being often only one- 
fioircrcd. 

lo 7 . Take one of the flowers (<j in a, fig. *2(1) and se- 
parate it from its centre, and you will find it composed 
of two scaly pieces, (o, d f ) the inner scale (</,) being 
somewhat pressed within tlio other ; these are the co- 
rolla, perian.Vhium, pale;e, Ike., ike., of authors. They 
are to 1^' considered as true floral envelo])t-s, and as 
they lorm only one covering, the term por/antbinm ap- 
pears to be the best ; (c,) is the outer valve, and {</,) 
the inner valve of th« perianth. 

1 . 5 S. Sometimes the oiffer valve of the perianth has 
a bristle- like appendage, (f*,) tliis is # called an arista or 
awn, the perianth then being called awned or aflstate. 

15 f>. Within the valvvs of the perianth 3*011 will find 
at the swelled base of the feathery- looking stiymas, two 
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or three membranous pieces, (f,) ; these are the nectaria 
squamulse, &c., &c., of authors. In this case these 
little scales are somewhat long and membranous ; in 
others, they are smaller and thicker. 

ICO. In the carices or sedges, the bractese are one- 
valved, and situated beneath each perianth, the 
edges of the valves of the perianth being united 
together so as to form an urceolus. 

161. Although it has been said that the true 
floral envelopes, along with generative organs, 
constitute a flower, yet as these latter organs 
may exist without true calyx or corolla, the co- 
verings that may be present being truly bracterc, the 
term naked flower has been applied to them. 



Inflorescence . 


162. The modes in which flowers are arranged upon 
a stem or its divisions, are termed their forms of inflo- 
rescence. 

163. The part by which a flower is attached to the 
main stem, is termed the peduncle, (fig. 28, f.) ; when a 
peduncle is divided, the divisions bearing the flowers are 
called pedicels, (fig. 28, i.) 

164. When the peduncle bearing the flower seems to 
spring from the root, it is called a scape * this is seen in 
the Primrose. 

165. The general position of the inflorescence is ax- 
illary to a leaf, but to this there are exceptions 7* 

166. On looking at a form of inflorescence, one of 
two things will be observable ; either that the flower 
are arranged upon a lengthened axis, which is continued 
right through the infloresedhee from? its base to its 
sumftnc, or that they are placed upon a depressed or 
more or less flattened one. The first or extended axis 
may be seen in the Foxglove, the other or depressed one 
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in tlie Dandelion. This latter kind of axis receives the 
name of receptacle. 

' IG7. The best analysis that has been given of the 
various modes of inflorescence, is that by Dr. Lindley, 
and of which we shall here avail ourselves. 

168. The different forms of inflorescence may be di- 
vided into two great divisions ; first, those having 
the flowers sessile, and, secondly, those having them 
stalked. 

169. Those of the first division, or which have sessile 
flowers, can be now reduced into two secondary classes ; 
the one comprehending sessile flowers arranged upon 
an extended axis, the other sessile flowers seated upon a 
depressed axis ; there being two kinds of the extended 
axis, the deciduous, and the persistent. As an example 
of an inflorescence in which the flowers are sessile and 
arranged upon an extended persistent axis, we may take 
Wheat; as one in which the extended axis is deciduous, 
the catkin of the Hazel-nut ; and as one in which the 
sessile flowers are seated upon a depressed axis, the 
Dandelion. 

170. Those of the second division, or which have 

stalked flowers, are to be reduced in a like manner as 
regards their axis, namely : — into stalked flowers upon 
an extended axis — stalked flowers upon a depressed 
axis. The former is then to be subdivided into two 
orders ; one in which the stalks are simple, the other in 
which they are branched or compound. As an example 
of an infloresconce in which the flowers are stalked and 
arranged upon an extended axis, the stalks being sim- 
ple, we rm: /’take the Foxglove ; the stalks being cora- 
pound/tne Meadow-Fescue-grass ; and as one in which 
the stalked flowers are upon a depressed axis, the 
common Hemlock. . • 

171. The further analysis of the various forms of 
Inflorescence wili be better explained by the following 
table and figures, a more detailed account of eacb form 
being given afterwards, ,as they are of considerable im- 
portance in practical Botany. 

d 3 



30 


INFLOBESCENCE 



Axi$depre^ed(k)*| Vmbd (r* 
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172. The spike (a) is essentially characterized by the 
flowers being sessile upon the extended axis. Examples 
may be seen in many of the Grasses, &c. It generally 
grows erect, and the expansion of its flowers is markedly 
progressive, the lower ones often fading before the upper 
ones have opened. 

173. The spadix (b) has a fleshy axis sometimeS^vtend- 
ing beyond the sessile flowers which are enclosed in that 
form of envelope called a spatha ; it sometimes becomes 
branched as in some Palms (c). It occurs only in mo- 
nocotyledonous plants ; it is seen in Art-m maculatum. 

174. The amentui.i (n) is characterized by the flowers 
of the extended axis being destitute of true calyx and 
corolla, and the axis and its appendages dropping from 
the plant together in a mass. It is seen in the Hazel-nut. 
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175. The capitulum (e) has sessile flowers on a de- 
pressed axis, as in Clover, which axis and flowers are 
sometimes enclosed with a general involucre, as in Cha- 
momile, when it is called an anthodium (f), (the com- 
pound flower of Linnaeus.) The outer or large florets of 
an anthodium being termed the florets of the ring, and 
the inner or more compact ones, the florets of the disk. 

176". The raceme (g) has stalked flowers on an ex- 
tended axis, the stalks being simple and all of the same 
length as in the Currant. 

177. The corymb (h) differs from the raceme only in 
having the stalks of the lower flowers longer than those 
of the upper ones, so as to bring them sometimes to the 
same level. It is seen in the Millfoil. 

178. The panicle (i) has its flower stalks branched 
and divided, and the axis of inflorescence' considerably 
extended ; it may be seen in the Grasses. The thyrsoid 
panicle is seen in the Lilac where the middle branches 
are the longest, and the panicle not lax. 

179. The cyme (k) has its flower stalks divided, the 
primary stalks springing from a depressed centre, but 
the divisions or pedicels from an extended axis. It is 
seen in the Elder. 

180. The umbel (l) has both its primary and secondary 
divisions rising from depressed centres ; when only pri- 
mary ones are present, it is called a simple umbel ; when 
secondary exist as well, a compound one, and the whole 
the general umbel. It may be seen in the Hemlock. 

181. The alAive-mentioned forms of inflorescence are 
those which are generally met with, the others being 
merely compound states, or so little modified that their 
type mlty be easily distinguished. 

182. To the extended axis of the inflorescence of 
Grasses (m), the term ntchis is applied ; and to their little 
spikes (n n) of flowers, losustit ; and to the mode of ax- 
illary inflorescence seen in the dead nettle and similar 
plants, the term verticillus , or whorl, is given, T*ut the 
form of inflorescence is .essentially cymoid. 

183. The flower, when existing in the state of a bud, 
is termed alabastrus, and the manner in which it is 
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folded when in this state, is called its form of aestiva- 
tion, which may be plaited, as in Convolvulacese, valvate, 
as in Umbellifera?, &c., &c. 

184. The period or time of the opening* of the petals 
from the state of alabastrus, is termed the anthesis. 

185. The structure of the calyx and corolla is much 
the same as that of the leaf, that of the calyx being less 
modified, however, than that of the corolla, and having 
much fibrous tissue ; the stomatae are small and few, as 
arc the spiral vessels. 

Generative Structures. 



18(3. Within the floral coverings are contained these 
Fig. ‘29. organs, which consist of the outer 
t) ones or male organs, called the sta- 

mens (a), and the inner or female one 
called the pistil (b ) . 

187. lloth stamens and pistils do 
not always exist together within the 
same individual floral envelopes, but 
when they do the flower is said to be 
hermaphrodite, as at (fig. 29.) 

188. When the stamens and pistils 
exist in separate flowers on the same plant, the flowers 
are said to be monoecious , as in the Castor-oil plant ; 
when they are placed on different plants, that is, male 
flowers on one individual, and female ones on another, 
they are called dioecious, as may be seen in the Willows. 

189. The stamen may be said to consist of three 
parts; the ji lament («), the anther (b), 
and the pollen (c), the his*; two of 
which are essential to the fornBWion of 
a male organ, the first is not ; this may 
be wanting,the anther then heingsessifc 

190. The filament (a), is a more or 
less slender elongated 1 body bearing at 
• its' extremity the anther, always having 
its origin between the base of the ova- 
rium (</), and inner surface of the 
corolla, or innermost floral covering. 
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191. Sometimes a degree of adhesion exists between 
Fig. 31. the body of the ovarium and the base 

of the filament, so that the stamen 
seems to arise above the ovarium it- 
self, as at (a), the stamens are then 
said to be epigynous ; sometimes the 
filament adheres to the inner surface 
of the calyx or corolla, as at ( b ), it is 
then per igy nous ; but when it arises free at once from its 
true origin, as at (fig. 30), it is called hypogynous. 

192. The general form of the filament is cylindrical, 
though it may be thicker at its extremity than its 
origin, or divided like a fork, or even foliaceous, &c. 

193. When there are more stamens than one within 




a flower, the filaments of them are 
generally separate from each other, 
but they often become connected 
more or less together; and when 
they are united into one bundle or 
continuous tube, as at (a), they are 
called monadelphoiis ; when into two 


bundles, as at (b), diadelphous ; and when into more than 


two, polyadelphous. 

194. In some cases the filaments become all consoli- 


Fig. 33. 



dated together, and form a solid body called 
a columnn, which bears the crown of anthers 
at the top. 

195. At the extremity of the filament is 
placed one of the essential parts of the male 
organ, the anther, ( b , fig. 30.) 

196. When we cut across the fully formed 
anther, in th'e generality of cases we see it 
formed of two cells or compartments of greater 


ob* less magnitude, filled with pollen ; very few plants 


showing a one-celled anthor. 

197. If the aAther had* been examined at a much 


earlier period, we should, in all probability, havetfound 
it composed of four cells, the relative position of them 
varying very much according to the species which we 


were examining. 
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198. These four-celled anthers, as the plant increases 

in age, either by tearing away of their partitions, or 
else by a complete dissolution of them, become con- 
verted into two or one- celled anthers. » 

199. So universally does the fact seem to hold that 
the four-celled young anther should pass 
into a two -celled one, that it is probable 
in many of those cases in which the anther 
consists of four cells in the adult and ripe 
state, it is in consequence of two filaments 
being massed into one, and so bearing two 
two-celled anthers upon it ; this seems to be 
shown by Zannichellia, and likewise by the 
curious Diplanthera of Du Petit Thouars, 

in which there are two bilocular anthers 
seated upon the same filament, but at unequal heights. 

200. Miehcli has stated that there exist three-celled 
anthers, but it is most probable, as Steinlieil has sug- 
gested, that here one cell has been wanting from 
abortion. 

201. The cells of the anthers arc united to each other 
by a prolongation of the tissue of the 
filament, called the coiiaectivum (ft ) ; 
sometimes this connectivum is known 
to be prolonged beyond the apex of 
the anthers, as at (/>), etc. 

202. The place at which the an- 
ther opens to emit its contents is 
called its point or lind of dehiscence. 
in most cases takes place by means 
of an opening running fromythe base 
to the apex of Saeh cell, this uncalled 
longitudinal dehiscence ( a ) ; some- 
times it dehisces by pores, at othe>3 
6 by valves, as at (/;), in an example 
from Dr. Lindley. a 

203. Within the cells of the 
anther is contained the pollen , which 
a great number of granules or pulvinuli. 



The 


dehiscence 
Fig. 36. 




consists of 
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afterwards brought into contact with the extremity of 
the female organ. 

204. The origin of these grains of pollen seems to 
be thei following : as soon as the walls of some of the 
cellules of the tissue of the anther have become con- 
verted into a sort of consistent mucus, there form 
within it a great number of little grains which serve as 
nuclei, around which the mucus hardens to a membrane, 
becoming in a little time developed in the form of a 
spherical cell, within which remains the nucleus. Be- 
tween the nucleus and the spherical cell is still con- 
tained some mucus ; other nuclei are formed within 
this, around which the mucus hardens to a membrane, 
as before ; each of these nuclei is the origin of four 
grains of pollen caused by the nucleus separating into 
four distinct cells : the rest of the structure we have 
spoken of becoming absorbed and destroyed by pressure 
as the pollen grains increase in size. 


Fig. 37. 

abed / 



205. Generally all the pollen grains are free or dis- 
tinct from each otfipr,* though they appear, in some 
cases, connected by a great number of thready fibres, or 
cobwebby-looking^ matter. • 

206. There are plants, however, ‘as the Orclndese, 
in which the grains of pollen are united together by 
fours, as at (fig. 37, a) ; this arises, according to the 

E 
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views of some, from the membranous cells we before spoke 
of as enveloping the nuclei, not being absorbed or des- 
troyed ; and, according to others, from an actual grow- 
ing together of the four grains, which is much stronger 
in some genera than it is in others ; these smaller pollen 
masses are connected to each other by a peculiar yel- 
lowish sticky matter somewhat resembling birdlime. 

207. The forms of the individual grains of pollen are 
very various ; perhaps the most common is the ellip- 
soidal (A), a very complete example of which is seen at 
(e), the pollen of Ruellia barlerioides. The spherical is 
seen in the Conifera* ( d ), and a lenticular with pro- 
jecting corners at (e). Other forms are seen in the 
same figure. 

208. The grains of pollen of most plants have their 
coats composed of two membranes ; the outer one is 
called the extine, aud the innermost the intine. Ac- 
cording to some, in Conifer® and in few other plants, 
there are three coats, and in (Enothera and Clarkia, often 
four. Meyen denies, or rather doubts, this last state- 
ment of Fritzclie, from his own observations on the 
same plants. 

201). The intimate structure of these coats cannot be 
said to be determined, many regarding them as cellular 
tissue, others as homogeneous membrane : the latter 
opinion appears, I think, the more probable. 

210. The external surface of pollen is very variously 

marked in different species, as is seen in (fig. 37) ; in 
most grains in which the development is longitudinal, 
as at (*), there is a mark or furrow extending along 
them from end to end, and in others, as o^k), there 
are circular spots or marks upon their surfaces These, 
according to some, arc openings of the external coat ; 
according to others, mere thinfiings of it. • 

211. The matter contained within these coats, or 
otherwise the contents of the grains^of pollen, is called 
the yovillal It consists of a more or less thick and 
transparent mucus in which two distinct kinds of bodies 
are seen endowed with motion ; the larger of these 



PISTIL. 


39 


bodies is not only, in some cases, endowed with motion 
which might be denominated molecular, or that might 
arise from currents in the fluid in which they are con- 
tained? but have, according to Meyen and others, a dis- 
tinct worm-like or writhing motion, folding one por- 
tion upon another of themselves. These are by some 
thought to be spermatic animalcules ; others regard them 
in the same light as they do the smaller bodies, namely, 
that they are composed of fecular or gummy and some- 
times oily matter. 

212. Upon contact of the grains of pollen with the 
female organ, the intine protrudes itself in the form of 
a membranous tube through which the fovilla passes to 
its destined situation. This pollen tube (/), will be 
spoken of under Physiology. 

213. In regard to the minute structure of the parts 
of the male organ, we may remark, that the filament is 
composed of a bundle of very fine fibrous and vascular 
tissue, enveloped in a covering of cellular or parenchy- 
matous structure. The anther is almost destitute of 
true vascular tissue, but possesses a peculiar modifica- 
tion of fibre which we spoke of before. According to 
Meyen, this fibre in the endotkecium, (or lining portion 
of the anther), does not exist during the first period of 
the evolution of the organ, but is formed afterwards, 
and it is supposed to be instrumental in effecting its 
dehiscence. For further information upon all points 
connected with this subject, the reader, if a German 
scholar, is referred to the third volume of Meyen’s 
Pflanzen Physiologic. 

214. In the centre of the stamens is placed the pistil, 
the female organ of the flowering plants, and the organ 
forming the conclusion of the plant’s axis. 

SI 5. The pistil owlinhrily consists of three portions, 
(see fig. 31), where (c) is the ovarium, ( d) the style, and 
( e ) the stigma. 

216. The style is not essential; sometimes the sllgma 
being seated at once upon the top of the ovarium, which 
is then sessile, as in the Poppy. 
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217. When present, it is only an elongation of the 
ovarium, and is mostly of a cylindrical and filiform 
shape, varying in length according to circumstances, 
and its external surface is generally smooth ; it* arises 
at once from the top of the ovarium : though some- 
times it appears to have its origin more or less on 
the side, or even towards the base of this body ; this is 
more apparent than real, for it is caused by the ovarium 
being irregularly and obliquely developed. 

218. Often the style is simple, but several may be- 
come massed, or grow together, so as to form a con- 
tinuous body ; in other cases, when there is a plurality 
of pistils, the styles of them remain distinct. 

219. The stigma is but a terminal expansion of the 
style, varying very much indeed in form and appearance : 
it is characterized generally by being of a swelled and 
dilated form, and covered with papilla; of greater or less 
magnitude, the surface being destitute of true epidermis. 

220. The most important part of the pistil is the 
ovarium, a knowledge of which is most essential and 
necessary. 

221. The true origin of this body is always, of 
course, superior to the florid envelopes and stamens ; 
but as in some cases more or less adhesion exists be- 
tween the ovarium and these structures, so as to make 


it appear to arise below them, the ovarium is then called 
inferior , as at ( a 31.) 

222. In some cases the axis of the plant, after having 
given off the floral envelopes and stamens, 
is prolonged beyond them for some little 



distance before the female organ i^ evolved, 
as in the Passion-flower. This prolonga- 
tion of the axis, in such cases, is termed a 
Gynaphore. 

223. The primary state of evolution of 
the female organ or pistil, is leaflike and 
foliaceous, and to this leaflike structure, 
out of which the pistil is formed, the term 
of carpel, or carpellary leaf, is applied. 
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224. In those cases in which the pistil and ovarium 
are formed out of one carpellary leaf, it is called simple : 
when out of more than one, as is most frequently the 
case, eompound. 

225. When the several carpels forming a compound 
pistil remain distinct from each other, they are termed 
apocarpous ; when united, syncarpous. 

22 G. The ovarium itself is formed by the folding in- 
wards of the carpellary leaf (fig. 39, a) ; 
and when the ovarium is composed of a 
plurality of carpels, they are arranged 
round a common centre, their folded 
edges meeting, as it were, in its ima- 
ginary axis, as at (&). 

227. Within each ovarium is con- 
tained the ovule, or ovules (a a), which become, after im- 
pregnation, the seeds. These ovules 
arise from a body (6), which juts out into 
the cavity of the ovarium, called the 
placenta , to which they are attached 
very often by a funiculus or cord (r). 

228. Very often the placenta has its 

origin from the folded edges of the car- 
pellary leaf (as at 40) , and it is then 
called central ; sometimes it arises from 
plant itself, as in the Primroses, and 
remains free in the cavity of the ova- 
rium, the carpellary leaves of which 
are not individually folded up as be- 
fore ; it is then called free central 
(a 41) ; and at other times the pla- 
centa arises from thd walta of the 
imperfectly folded carpellary leaves (d 41), it is then 
pametal. Central ajid • parietal placenta: with their 
ovules are evolved by the, carpellary leaf, whilst most 
free central placentae witl> their ovules come directly 
from the axis. • 

229. A central placenta is always alternate with its 
own dissepiments, and opposite to those of another 

k 3 


Fig. 40. 



the axis of the 
Fig. 41. 



Fig. 39. 
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carpellary leaf ; the dissepiments being the partitions 
of an ovarium formed by the united sides of the carpel- 
lary leaves (d d fig. 40) : so it follows that a simple ova- 
rium has no dissepiments. 

230. The ovule is a minute body attached to tne pla- 
centa, and contained within the cavity of the ovarium, 
afterwards becoming the seed of the plant, whilst the 
ovarium itself becomes the fruit vessel. 

231. In the fully developed state the ovule maybe 
said to consist of two parts — its coats, and the nucleus 
contained within them. 


Fig. 42. 
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232. ' At first the nucleus exists alone as a very mi- 
nute conical protuberance (a a) ; soon a swelling at the 
base of it (b a) is seen to take place, which gradually 
enlarges and extends itself around the nucleus in the 
form of a covering (as at b b), but remains open at 
the top : whilst this has been going on, a second swell- 
ing (c a) has arisen, which extends itself in like manner 
all over the other one and the nucleus within it, ( c c) 
remaining like the last open at its extremity. The nu- 
cleus has now formed its two coats ; the outermost or 
last formed one (c) being called the primine, and the 
innermost and first formed ( b ) the secondine ; the open- 
ing of the primine id c) is teamed the exostbme , and 
that of the secondine (e b), endostome, and these exist 
from the very first period of the formation of the coats. 

233. In by far the greater number of plants the ovule 
has two coats, though in some exogpens it has but a 
single one, which is termed by Schleiden, integumen - 
turn simplex. In some few examples it has likewise 
been lately shown that the -nucleus has no true coats at 
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all. The Miseltoe and Santalum are examples of such 
structure. 

234. In the cells of the tissue of which the coats of 
the ovule are formed, often 
exist large globules or 
grains, as at (a) ; and 
when the period of fertili- 
zation approaches, a num- 
ber of minute granules are 
developed within these, 
which latter seem to ex- 
pand and lose their sub- 
stance, whilst the minuter 
granules alone remain, as at (6). 

235. The nucleus varies very much in form and ap- 
pearance in relation to the other parts of the ovule, and 
it sometimes protrudes at an early period of its forma- 
tion beyond the foramen, as the endostome and exos- 
tome, when spoken of collectively, are termed. The 
only points at present concerning the nucleus to be con- 
sidered, are those relating to its position or direction, 
as under the function of generation the nucleus will be 
referred to again. 

236. Between the coats of the ovule and the nucleus, 
there is a connection kept up by means of the vascular 
and cellular tissue, derived from the placenta in the 
form of a funiculus or cord. 

237. The funiculus consists of spiral vessels and cel- 
lular tissue ; this bundle pierces the primine, its vascular 
system spreading upon the secundine, whilst its cellular 
connects the base of the nucleus with that coat. The 
spot where this takes* place is the true base of these 
bodies, and the ramifications of the spiral vessels upon 
the base of the secundine is termed the chalaza. 

238. When the base pf the nucleus and secundine 
(a a, fig. 44) is contiguous to the base of the primine ( b ), 
and these are close to the true base of the whol^ ovule, 
which is at the placenta (c), its axis being rectilinear, 
we have an orthotropous <*vule, as in the Nettle (a). 


Fig. 43. 
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239. When the base of the secundine and nucleus 
still keep, as in the former case, to the true base at the 
placenta, but the whole ovule is doubled down upon 
itself, its axis ceasing to be rectilinear, we have a cam- 
pulitropous ovule (b), as in the Mustard. 


Fig. 44. 



240. When the base of the nucleus and secundine 
no longer keep with that of the primine or true placental 
one, but is turned quite away from it, the nucleus, etc., 
being, as it were, upside-down, we have an anatropous 
ovule (c), as in the Apple. 

241. These are the essential differences in regard to 
the direction of the parts of the ovule, and we must re- 
member that in the orthotropous ovule, the chalaza (/), 
is at the proper placental base, whilst the foramen is op- 
posite or at the point of the nucleus farthest away from 
it (p) : in the campulitropous ovule the chalaza is at 
the placental base, but the foramen is brought down to 
one side or level with it, whilst in the anatropous ovule 
the chalaza is removed from the placental base, and the 
foramen is brought down to it. • In this example, in 
consequence of the removal of the base of the secundine 
and nucleus from that of the primme and placental one, 
a vascular cord (A), called the raphe, is sent up until it 
meets with the base, when it expands upon it as tlu* 
chalaza. 

241. We have now described the reproductive struc- 
tures paid their parts as they exist immediately previous 
to fertilization, and only have left certain modifica- 
tions or transformations of portions of them to speak 
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of, which are brought about by the performance of 
that function, such as the changes of the ovarium 
and its contents into fruit and seed. Before doing so 
we nftiy remark, that between the base of the ova- 
rium and that of the stamens there is very often a thick 
or fleshy body called the disk ; in the Umbelliferae this 
disk spreads all over the body of the ovarium, and be- 
comes firmly attached to the bottom of the styles, but 
the most common form of it is a thickened ring, or irre- 
gular lobed protuberances, upon which the ovarium 
appears to be seated. It has been regarded as stamens 
in a very rudimentary, undeveloped state. 


Fruit. 

242. The fruit is the ovarium, and its contents be- 
come perfected as a result of the action of fertilization 
or impregnation. 

243. It consists of two portions, the pericarp or co- 
vering, and its contents, the seed. 

244. The pericarp (fig. 45) is the ripened ovarium, 
and the seed the matured ovule , both of which struc- 
tures in arriving at the state of which we are now speak- 
ing, undergo many modifications. 

245. The pericarp consists of three portions ; the 
epicarp, or outer coat, the sarnocarp, the second or 
fleshy coat, and the endocarp, the third and most in- 
ternal coat. These are well seen in the Nectarine, in 
which the outer skin is the epicarp, the fleshy, juicy 
matter, the sarcocarp, and the stone containing the 
seed, the endocarp. . In those cases in which the ova- 
rium is called inferior, the epicarp is closely covered by 
the ripened calyx, as in the Apple. The modifications 
under which the whole pericarp or these portions of it 
appear, are very*various, and are noticed in the different 
descriptions of fruits further on. 

246. The fruit is said to be uni-bi-, or trilocular, etc., 
according to the number of its cells or compartments. 
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247. Although the ovarium may be two or three- 
celled, it does not always follow that in the ripened 
state of it, or fruit, it should still continue so, for by 
abortion, etc., a Mree-celled ovarium may become d one - 
celled pericarp, as in the Cocoa-nut. 

248. When the fruit becomes ripe, the pericarp 
either opens spontaneously to allow of the exit of the 
seed, as in the Bean ; or it remains closed, as in the 
Apple : in the former case it is said to be dehiscent, in 
the latter, indehiseent. 

249. In dehiscence, of course, portions of the pericarp 
must separate from each other ; such places of separa- 
tion are termed valves. 

250. In those pericarps formed from a single carpel- 
lary leaf, as that of the Bean, the valves separate from 
sutures ; such is called sutural dehiscence. 

251. The dehiscence is said to be septicidal when it 
takes place by a separation of the dissepiments from 
each other, as in a Rhododendron. 

252. Loculicidal, when it takes place by the opening 
of the back of the cells, as in a Lily. 

253. Septifragal, when it occurs from the dissepi- 
ments separating from the valves, as in a Convolvulus. 

254. Circumcissile, or tranverse, when the separation 
takes place by the cells dividing tranversely or across, 
as in the common Pimpernel. 

255. In a few cases the dehiscence is very^ irregular, 
the portions of the pericarp separating bearing no me- 
thodical relationship to the cells of the fruit ; such is 
seen in the Snap-dragon and Bird’s- foot Trefoil : the first 
dehisces by rupturing, the other by solubility ; the one- 
celled pericarp of the latter dividing into distinct and 
separately closed portions. 

256. The different appearances which the pericarp 
assumes as regards form and texture, give rise to the 
various kinds of fruits which are seen. 

25.7 V 1 Fruits have been very variously classified by 
authors, but most of their systems are essentially un- 
philosophical, because the structure of the primal origin 
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of the fruit, the ovarium, is ►Left out of view ; and all 
such systems, however easy and simple they may appear 
as far as regards their immediate applicability, will be 
found* to be based upon principles which will, instead bf 
leading the observer to any true idea of structure, lead 
him to an indistinct and superficial notion of affairs. 
The classification of Dr. Lindley, however, is one based 
upon principles derived from an accurate investigation 
of the laws regulating the development of the fruit in 
its ovarial state. 

258. According to which all fruits may be divided 
into four classes, — simple, aggregate, compound, and col- 
lective. 

259. Simple fruits are those in which the ovaria are 
distinct from each other, formed out of a single carpel- 
lary leaf, and no more than one series of them produced 
a single flower, as in the Bean. 

2 GO. Aggregate, in which the ovaria are simple like 
the last, but more than one series of them is developed 
by each flower, as in the Strawberry. 

261. Compound, in which the ovaria are compound, the 
carpellary leaves of them becoming united to each other, 
as in the Apple. 

262. Collective in which the ovaria of many flowers 

become massed together, the fruit deriving its charac- 
ters from the incrassated floral coverings, as in the 
Fir-cone, j * 

263. Under these heads we shall place the different 
forms of fruit most commonly met with. 
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Simple Fruits. 


Many seeded. 


Legumen - 


The fruit of the Bean . 


One or two 
seeded. 


Utriculus 
Nux . . . . 
Dmpa . * 


Beet. 

Borage. 

Nectarine. 


Aggregate Fruits. 


Ovaria above the 
Calyx. 

Within it. 


| GEterio 

| Cynarrhodum. 


Strawberry. 


Bose. 


r r 


Ovaria J 
superior, j 


Pericarp 

dry. 


/ Caryopsis Wlieat. 


Samara Elm. 

Siliqua Charlock 

Silicula Shepherd’s purse 


\Capsula Poppy. 


Compound 

Fruits. 


C Fleshy. 

C 


Inferior. «< 


Drv. 


Fleshy. 


( Nuculanium Grape. 

{ Hreperidium Orange. 

( Gians Acorn. 

-j Akenium Chamomile 

( Polakeniutn Hemlock. 

/ Pomum • Apple. 

1 Pepo - Melon. 

( 13 ace a Currant. 


f Syconus Fig. 

Collective Fruits. -j Strobilus Fir. 

\Sorosis Mulberry. 




2(54. Simple fruits . The legume, or pod («), is one- 
celled, or many-seeded, the seeds being borne on a ven- 
tral suture, the dehiscence being sutural by two valves. 
(The Pea.) The follicular form of it (as in the Peony), 
dehisces by one valve, and the lomentaceous (as in the 
Birds-foot Trefoil), by solubility. 

265. The utricle (b) is membranous, one-celled, and 
one or two-seeded, and often dehiscing by a transverse 
incision. (Beet-root.) 

2 66. The nut is hard, dry, and indehiscent, one-celled 
and one-seeded, the pericarp not adhering to the seed 
itself, and superior. (Borage.) 

267. The drupe (c) is soft and fleshy, with a stony 
endocarp, and indehiscent, one-celled, and one or two- 
seeded. (Nectarine and Cherry.) 

268. Aggregate fruits. The ecterio (d) has its ovaria 
distinct from each other, the pericarps being indehiscent, 
and placed uponsan enlarged receptacle, which is some- 
times fleshy, as in the fruit of the Strawben^ ; or 
dry, as in a Butter- cup. The minute pericarpia are 
nuts. 
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269. The cynarrhodum has the hardened indehiscent 
pericarpia enclosed within the fleshy tube of a calyx, as 
in the Rose. 

270. Compound Fruits. Superior. The caryopMs is 
dry and indehiscent, and the endocarp adheres to the 
integuments of the seed, there being only one seed and 
one cell. (Grasses.) 

271. The samara (<?) is dry and indehiscent, having 
two or more cells few-seeded, and expansions or wing- 
like appendages. (Elm.) 

272. The siliqua (/) is one or two-celled and many- 
seeded, dehiscing by two valves from a spurious dissepi- 
ment, and the fruit is longer than it is broad, as in the 
Wall-flower ; the siliculose form of it, or silicula, is 
broader than it is long, as in Shepherd ’s-purse. 

273. The capsule (g) is dry and dehiscent by valves 
variously placed, mostly at the top of the pericarp, one 
or many-celled, and many-seeded. (Fig*, (g) is a section 
of the capsule of the Poppy showing the parietal pla- 
centae.) 

274. The nuculanium is completely pulpy and inde- 
hiscent, many-celled and seeded. (The Grape.) 

275. The hesperidium is indehiscent, many-celled, 
and few-seeded, the cells containing the seeds being 
filled with juicy pulp, and outer coats of the pericarp 
passing one into the other, forming a removeable rind, 
(Orange.) 

276. Inferior. The gland ( h ) is hard and indehis- 
cent, one-celled, and few-seeded, and enclosed either 
wholly or partially within a cupula. (The Oak and 
Chesnut.) 

277. The achenium is dry and indehiscent, the peri- 
carp not adhering to the integuments of the seed, 
and is one-celled and one-seeded. '(Chamomile.) 

278. The polakenium is dry and indehiscent, many- 
celled, one-seeded, the cells Separating *from a common 
axis. " (Hemlock.) 

279. The pome (i) is fleshy and indehiscent, many- 
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celled, few-seeded ; the outer coats of the pericarp are uni- 
ted with the calyx, and the inner one is horny. (Apple.) 

280. The pepo is indehiscent and fleshy, one-celled, 
and ifiany- seeded, the seeds having a parietal placenfa- 
tion, and imbedded in pulp. (Cucumber.) 

281. The berry is pulpy and indehiscent, many- 
celled and many-seeded, the seeds being loosened from 
their placenta as the fruit becomes ripe. (Gooseberry.) 

282. Collective Fruit. The term sy conus is applied to 
a fruit formed of a depressed fleshy axis, bearing separate 
flowers, whose pericarpia are dry. The axis is sometimes 
in the form of a hollow receptacle. (The Fig.) 

283. The strobilus or cone ( k ), presents a form of 
structure very different indeed from the fruit of most 
other plants, and its true signification must be said to 
be yet undecided. According to Brown, the scales of a 
cone are braetea , within which and laying upon the face 
of them are the open and scale-like ovaria, upon which 
are a pair of naked ovules ; whilst, according to 
Sehleiden, the scales are not bracteae, but actual car- 
pellary leaves, whilst the expansions on their internal 
faces are enlarged placenta. Whatever view is taken 
of them, the student will see here an example of what 
are termed naked seeds, but must remember that what 
were thought to be so by Linnseus, or at least so called 
by him, are not naked seeds at all, but seeds whose pe- 
ricarpia become contracted closely upon them, as in 
JLabiatm, &c., and which are distinctly enough endowed 
with a fruit-like covering, though in the Coniferm they 
are truly destitute of it. 

284. The sorosis is fleshy, formed by the union of 
both ovaria and floral coverings into a single mass. 
(Mulberry.) 

285. Having described the ripened and matured ova- 
rium under the form of pericarp, we have now to speak 
of the perfected t>vule undfcr the form of seed. 

286. The base of a seed is that part by whidR it is 
attached to the placenta, and is called the hilum ; this 
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is seen at (a) the mark on the face of a Kidney-bean ; 

in most cases, it is of a darker colour than the 
Fig. 46. rest of the seed, as in the common Broad- 
bean and Horse-chesnut. In small seeds it is 
so minute as to be scarcely discernible. The 
a apex of the seed is not always opposite the 
base or hilum, but is sometimes even brought 
down on a level with it ; it may often be de- 
termined by observing the point at which cer- 
tain radiating lines, seen upon the surface of 
many seeds, and having their base at the hilum, meet 
together ; or in other cases by the mark of the chalaza. 

287. The seed may be divided into three portions : 
the coats, albumen, and embryo. 

288. The coats or integuments of the seed, spoken of 
collectively, are termed the testa, which in many cases 
can be separated into three distinct layers : the outer or 
true testa , the second or sarcodermis, and the third or 
endopleura. Sometimes, however, not more than one 
distinct layer can be demonstrated, whilst it is stated 
that in some examples five may be seen. The outer 
integument is very various in nature and appearance, 
from being fleshy to bony, and from smooth to hairy, 
and often presents in its minute structure a peculiar 
modification of fibre, or fibro-cellular tissue. 

289. Besides these proper seminal integuments, there 
often exists another more or less partial one denomi- 
nated the arillus; this is seen in the 

Fig. 47. form of a membranous expansion of 
greater or less size, and variety of 
— ^ figure, arising from the placenta along 
/fUlf with the funiculus, and extending it- 
self over the body of the seed; it 
having been looked upon as charac- 
teristic of *this covering, that it is 
never developed till after the «fertilizatiq*i of the ovule, 
it hatf been considered quite distinct from the other co- 
verings of the nucleus, and not to be considered in re- 
lationship with them. But, as a German physiologist 
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has observed, it does not seem reasonable to separate 
the arillus from the coverings of the nucleus, as 
something quite foreign to them, for we know that in 
Epipasctis the primine does not extend over the secon- 
dine till after impregnation ; whilst in Orchis, (and pro- 
bably in all the rest of the Orchidea;), the primine is 
completely developed before impregnation ; and there- 
fore if the mere q/ifer-development constitutes an aril- 
lus, the primine of Epipactis must be evidently such. 
Its more evident origin from the placenta itself, than 
from the base of the nucleus, like that of the true ovular 
coats, is another mark which may be put forward to 
demonstrate its character. “ But," says Meyen, “ we 
find in other cases at the funiculus of the unimpreg- 
nated ovule, the first condition of the appendage we are 
here speaking of." A good example of the arillus is 
seen in the Nutmeg, ( a fig. 47) enveloping the seed 
in the form of a notched and divided covering, forming 
the Mace of commerce ; at (6), is seen the arillus of a 
Vetch. 

290. In some seeds whose ovulum was anatropous, the 
chalaza is seen at the apex of it in the form of ramify- 
ing vessels, as in that of the Orange ; but in others of the 
same kind the raphe is more observable, extending as a 
line or mark from the hilum along the face of the seed 
to where the chalaza has its situation. Close to, or 
around the hilum of the seeds of somg plants, are little 
protuberances denominated carunculoe. 

291. Within the testa or seed coverings are con- 
tained the albumen (a), and embryo (b) ; the p- ^ 
first is often absent, the seed being then 
termed e.i 'albuminous. 

29 2. The albumen in ripe seeds is mostly 
of a white or yellmvfeh colour, though in 
the Miseltoe it is green,* and in Pittosper- 
mum it is said £o be red* its consistence is 
very various; mealy, hard, or more or less 
leathery states of it are seen. Its size and 
quantity in relation to that of the embryo 

a r 3 
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which is embedded in it, is very different, being scarcely 
discernible in some cases, whilst in others, as in the 
Cocoa-nut, (the white eatable substance) it is very con- 
siderable. The albumen of the Nutmeg is said* to be 
ruminated ; the appearance it presents arising from its 
being traversed by layers of cellular tissue, differing 
from the rest of the solid albumen. The albumen is 
generally of a farinaceous, saccharine or oily nature, 
though sometimes even bony. 

293. The most essential part of the seed, the embryo, 
is, as its name implies, the germ of another being, and 
only waiting for the conditions necessary to call into 
action its yet slumbering vitality ere it springs in a new 
and perfect plant. 

294. A seed generally contains only one embryo, 
though sometimes, as in the Pine tribe, several are de- 
veloped within the same testa. 

295. The embryo may be said to consist of three 
parts : the cotyledons (a a), the radicle 
(b), and the plumula (c). (These may 
be easily observed on dividing a broad 
Bean.) 

296. The seeds of a great many 
plants, as those having exogenous stems, 
have, as a general rule, always two co- 
tyledons, as at (fig. 49), and such plants 
are termed dicotyledonous, as the Oak or Bramble. 

297. The seeds of plants haring endogenous stems, 
have, as a general rule, only one cotyledon, and are 
termed monocotyledonous, as the Lily or Grass. 

298. Whilst other plants, as Ferns, etc., have no 

true cotvledonarv body which nuids a relationship to 
the other parts of the embryo, similar to the other two, 
these are called acotyledonous, * * 

299. Though these may be stated to be the general 
rules, several exceptions exist to whaA we have stated. 

3<fe. For instance, in otherwise Dicotyledonous plants 
(that is, plants presenting other circumstances known 
to accompany the existence fcf two cotyledonary bodies 
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in the Embryo), there may be present more cotyledons 
than two, as in some Cruciferaj, etc. ; the two may be 
joined together and inseparable, as in Ebena Cretica ; 
one may be very large, and the other in a rudimentary 
state, as in Sorocea ; and often in the Common Nettle, 
according to Meyen, and always in Chenopodium viride, 
etc. etc. ; or there may be no cotyledons at all, as in 
Cyclamen. 

301. In some Grasses, as Triticum, the rudimentary 
state of a second cotyledon is to be seen ; and it has 
been asked by a writer, whether in monocotyledons ge- 
nerally a second cotyledonary body is not evolved con- 
temporaneously with the other, but which by a diver- 
sion of powers from its further development to some- 
thing else, remains hidden or behind ? He himself 
answers it in the negative in regard to the greater 
number of Endogenous plants. 

302. On separating the cotyledons of the Bean, 
(fig. 40), w r e observe a little body which we can divide, 
as it were, into two parts ; a somewhat curved tapering 
body (/>), the radicle, and a more expanded flattened 
one at the end of it (c), the plumula. 

303. The radicle (b), always points towards what is 
termed the micropyle, so that without opening a seed, 
if we can find the micropyle, we know the position of the 
radicle of the embryo. 

304. This micropyle exists as a minute opening on 
the testa of the seed, and has its origin in most cases 
in the altered condition of the foramen of the ovule ; so 
that again if we can find the foramen in the ovule, we 
know to where the radicle of its embryo will point. 

305. If we examined such an embryo in the young 
state, after it has reached its second stage of develop- 
ment, we should find the embryo existing in the form 
of a somewhat globular body just commencing to alter 
its shape ; it extends itself somewhat in length so as to 
form an axis, the lower end of which points towaflls the 
micropyle, and the upper towards the chalaza, and it 
now begins to form the cotyledons and radicle ; the co- 
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tyledons in some cases (as in CapseJla, according to 
Meyen), being evolved before the radicle ; whilst in 
others, as in Draba, they seem to be evolved at the 
same time. With the development of the cotyledons at 
the upper end of the axis of the Embryo, the axis is 
extended further in the form of what is termed radicle 
towards the micropyle, whilst at its upper extremity at 
the base of the two cotyledons, is developed the first 
bud or plumula, which is more or less evident in differ- 
ent seeds before germination. 

306. Suppose the proper development of these parts 
to have ensued, and the seed in which they are con- 
tained placed in moist earth, etc., the 
extended axis of the Embryo below the 
cotyledons elongates a little immediately 
beneath them, so that the cotyledons are 
removed as it were from the other end 
of the radicular axis, which is now be- 
yond or out of them : either nearly the 
whole of the radicular axis, as in the 
common Bean, dives below the ground 
to form the root, or else the end of it 
only, as in some Crucifersc, the upper part 

of it rising to form the stem : the cotyledons are then 
either elevated above the ground, and unfold as leafy ex- 
pansions, or else remain below, and after serving their 
purpose wither away ; and the plumula elongates and de- 
velopes itself upwards towards the light, as the first 
hud, and adding to, or forming the young stem. 

307. From what is stated, it must be remembered 
that originally the cotyledons are formed out of the axis 
of the embryo, and not the radicular and plumnlar axis 
from them ; and that the extended axis of the embryo 
below the cotyledons, or radicle ’ as- it is called, may in 
some cases produce both root*and stem, whilst in others 
nearly the whole becomes root ; but that ns far as re- 
gavd^minute structure, it is doubtful whether a differ- 
ence’ exists in the embryo state between those parts of 
the radicular extension of the axis serving these two 
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different purposes, although Bernhardt has stated that 
in many cases the limits between the two can be pretty 
well made out, and to which the term collum has been 
applied. • 

308. Such as we have described are the general rules 
respecting the embryo and its relations, &c. in a Di- 
cotyledonous plant, but in Monocotyledons they are 
somewhat different. 

309. When we examine the embryo of the latter 
class, in the greater number of cases we find it a solid, 
uniform, somewhat cylindrical body, in which, when 
divided, no distinct radicle or plumula can be seen, 
they being incorporated with the one cotyledonary sub- 
stance ; in some, however, like those of Aroideae and 
Gramineee, they are more distinct, but the whole embryo 
in these two cases is somewhat modified. 

310. When such an embryo is placed under the con- 
ditions of germination, the lower end of it elongates 
and opens, emitting the radicles, 
which have their origin from the 
internal substance of the minute 
radicular extension of the em- 
bryo, and not, as in the other 
case, by an immediate extension 
or lengthening of this axis, so 
that here they are enclosed at 
their origin by a sheath formed 
out of the structure through 
which they have to pass; whilst in a Dicotyledonous 
embryo, the radicle is naked. In consequence of these 
facts Monocotyledonous plants have been termed endor - 
rhizal, having the radicle in a sheath, and Dicotyledon®, 
exorrhizal, the radicle being destitute of one. 

311. There are other modifications, however, of the 
mode of protrusion of the radicle ; and even in Dicotyle- 
donous plants the radicle, »as remarked by Decandolle, 
may be made enaorrhizal by cutting off the extremity of 
the original radicular axis, so that the internal substance 
of it must give out new ones : but notwithsta n di ng what 
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has been said against the division of plants into endor- 
rhizte and exorrhizee, there can be no doubt of the 
normal mode of the formation and protrusion of the 
radicle as accompanying a mono, or dicotyledonous 
embryo. 

312. In that class of plants called acotyledonous, the 
nature of the embryo is that germination does not 
ensue from two particular points of its structure, like 
the plumula or radicle, but may do so from any part of 
it : some of these plants, like the Ferns, however, pre- 
sent other forms of structure, which rather entitle them 
to go along with truly monocotyledonous plants, and 
therefore the position of these tribes in the more general 
divisions of systematology is at present doubtful : con- 
cerning these plants, we refer to the systematical por- 
tion of the work for an account of their more compound 
organs. 

313. According to the position of the embryo in re- 
lation to its coverings and their parts, it receives dif- 
ferent terms. It is said to be antitropal when the ra- 
dicle lies at the extremity of the seed farthest from the 
hilum, as in the Nettle ; ortkotropal, when the radicle 
is at the end of the seed next the hilum, as in an Apple ; 
heterotropal, when it lies crossways, as in the Cowslip ; 
and amphitropal, when the two extremities are pre- 
sented to the hilum, as in the Dyer’s- weed. Besides 
these the cotyledons bear certain relations to the posi- 
tion of the radicle, especially observed in cruciferous 
plants ; when they have their edges presented to the 
radicle, the term cotyledons accumhcnt is used ; but when 
the back of them is to the radicle, cotyledons incumbent. 
But it has been shown by Kuntli that these conditions 
vary according to the age of the plant, as in Erysimum, 
where they are at one time alcumbent, and afterwards 
incumbent. 
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Morphology and Development of Forms. 

1. It would be without the intention of this work 
to enter either into an historical account of the doctrines 
of Vegetable Metamorphosis, or Morphology, or into 
an inquiry concerning their foundation in nature itself : 
all that we can say is that, as many of the circumstances 
upon which these doctrines are founded, are at once 
evident and true — tWt, as the fundamental principles of 
vegetable organisation have in cases been more securely 
settled by a consideration of these circumstances, — and 
that, moreover, as some of the most eminent continental 
Botanists are regulating all the principles of vegetable 
structure upon Morphological theory, we have thought 
it right to devote a separate portion of the work to its 
consideration, however slight that must necessarily be. 
It must be owned, howbver, that the doctrines of Mor- 
phology have been carried too far, laying so much stress 
upon analysing down* to* preconceived types that the true 
nature of the existing synthesis has been often misunder- 
stood or disregarded ; and *>f the certainty of this so sa- 
tisfied is an eminent French writer, that he saj*^ the 
anther is no more a metamorphosed leaf, than the leaf 
is a metamorphosed anther* 
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2. What we are - to understand by Vegetable Meta- 
morphosis, or Morphology, is — “ that every appendage 
of the axis is originally constructed of the same ele- 
ments arranged upon a common plan, and varying in 
their manner of development, not on account of any 
original difference in structure, but on account of espe- 
cial, local, and predisposing causes ; of this the leaf is 
taken as a type, because it is the organ which is most 
usually the result of the development of those elements 
— is that to which other organs generally revert when 
from any accidental disturbing cause they do not sus- 
tain the appearance to which they were originally pre- 
disposed — and, moreover, is that in which we have the 

most complete type of organisation.” “ We cannot 

say that an organ is a metamorphosed leaf, when in 
point of fact it has never been a leaf.” — (Dr. Lindley.) 
Therefore when the term metamorphosis of leaf is made 
use of in the following paragraphs, the student can 
apply to it its intended signification. 

3. Of the theories of the general principles of Mor- 
phology, there are several the results of the labours 
chiefly of the German Botanist ; and from that of Von 
Martius we shall extract the few remarks that follow 
these observations, and say a few words at the close of 
them upon certain parts of structure, and the symmetrical 
development of form. 

a. A plant grows upwards and downwards, and so 
complete are the differences between these modes of 
growth, that in their consequences are included forma- 
tions of very different nature to each other. 

b. The root, shut up in itself as it were, is that, truly 
simple and uniform in a plant, unchangeably conti- 
nuing its direction below, and extending itself out by 
division, but being neither in the* whole or individual 
parts an active formation. 

c. The upward growth of a plant; is the light and 
air % stem of the same, and is directly opposed to that 
of the root. 
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d. This growth takes place in the more highly orga- 
nized plants directly in two portions, evidently apart 
from each other, in the continual changes of whose va- 
rious relationships is seen the entire aerial life of a plant. 

e. These different potions are the axis or stem, and 
the leaf. 

f. The stem is the remaining original part of all 
the a&rial formations, is opposed to the leaf as being 
its support, and constitutes the central system or axis ; 
the leaf on the other hand appears as a peripheral divi- 
ded portion, which may be looked upon as separated 
here and there from the stem, and may probably be re- 
garded as a secondary and again divided axis, but 
which in its internal formation must be looked upon as 
unsymmetrical. 

g. The axis increases both in length and breadth, 
and divides by degrees like the under growth ; but 
there is a very great difference between the growth of 
the stem and that of the root, for the first developes 
itself in length at certain periods, whilst the root is less 
subject to such periodicity, and therefore increases at 
all times. 

h. The leaf developes itself as it unfolds, and is not 
only an extension and growth in length, but also one in 
breadth, and this development equally deviates from the 
perpendicular direction of the axis. 

i. In the upward growth appear three evident 
points, in the evolution of which its whole formative 
power and activity is represented : these are, nodus, 
leaf, and intemodium. 

j. When we look a£ the place of origin of a leaf, 
we observe * thickening of the axis, and a sort of in- 
tangling of the vessels into a knot or nodus, imme- 
diately beneath it; *above a nodus the vessels again 
assume a regular and symmetrical course until they ar- 
rive at the situation of another nodus, and thus along 
the axis several internodii are seen one above the otner : 

according to the disposition of the internodial axes with 

* ^ 1 
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each other, is that of the nodus with leaf, and leaf with 
leaf, the normal position of which latter is their alterna- 
ting with each other in a spiral direction along the axis ; 
but becoming opposite or approximating by the 6onflu- 
ence of the nodii. 

k. In the progression of the leaf three kinds may be 
seen — the ensheathed leaf or coleophyllum, the petio- 
lated one or steleophyllum, and that destitute of petiole 
but having the lamina or placophyllum. 

l. The common and true leaves are especially des- 
tined through the means of the inspiration and expira- 
tion of aerial fluids to increase and better the condition 
of the juices *, but it becomes otherwise in respect to 
those metamorphoses which always accompany the pro- 
duction of the germ. 

m. At the summit of all metamorphoses of the leaf 
exists a generative function, the pistillar leaf of the fe- 
male part closing the morphological series ; but these 
generative leaves do not follow immediately upon the 
green ones, their types, but between them exists another 
series. 

». The change of the leaf up to the coloured and 
sexual one, is the ascending metamorphosis ; in the 
descending metamorphosis is shown the return of these 
to the green leaves again. 

o. A metamorphosis of the leaf is seen where instead 
of the evolution of a leaf-bud or twig from its axilla, 
that of a blossom or flower takes place ; the change is 
into a bractea, but which is the same in function, and 
approaches very closely to its original type 

p. In the flower itself the a*is almost vanishes as 
regards development in length, and the metamorphosed 
leaves instead of being placed individually above each 
other with evident internodial spaces, become approxi- 
mated and confluent, although in some cases there are 
sufficient marks to show that it is apparent only, and 
that the real evolution and position of them is that of 
tHeir type, the leaf. 
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q. The leaves entering into the formation of the 
calyx and corolla, must be looked upon as the results 
of two states of metamorphosis, and confluence of nodii ; 
they are the peripheral parts of two portions of the up- 
ward growth immediately following each other, evincing 
the metamorphosis on the one hand by an evident con- 
traction of axis, and on the other by a change both in 
form and colour of the typical leaf. 

r. The calyx is composed of leaves representing, as 
it were, the state of coleophylla, and bearing a relation- 
ship to the succeeding more finely organized ones, some- 
what similar to that borne by the scales of a leaf -bud 
to their contents. 

s. At a higher state of morphological evolution, 
the leaf becomes coloured, though in the young bud it 
is mostly a lightish green ; but in this corollaceous 
form of it the leaf is not complete in the development 
of all its portions, the lamina being evolved whilst the 
petiole remains behind as claw, though often very 
small : should the leaves be united as a continuous 
piece, the connected claws form the tube, and the la- 
minae the limb of the monopetalous corolla. 

t. In the stamens is seen the next stage of meta- 
morphosis of the leaf into generative organs, the petiole 
being the type of the filament, whilst the anther re- 
presents its lamina, within which is seen the evolution 
of the pollen. 

«. The pistil or carpellary leaf, is the last and 
crowning point of the morphological series, and here 
the three progressional states of the leaf are fully deve- 
loped though metamorphosed. 

v. The coleophyllum* forms the ovarium, the petiole 
the style, and the lamina the stigma. 

w. The carpellary. leaf rests immediately upon the 
axis, and therefore the fujrther extension of it is ar- 
rested, the axis taking part so far only in the evolu- 
tion of the germ* itself, as can ensue from the axhabe- 
coming connected and blended with the suture of the 
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carpellary leaf from which the germ may appear, and 
which is more especially observable in the syncarpous 
ovarium. 

x. Should the edges of each metamorphosed leaf 
become united with each other, and with the extending 
substance of the axis in the midst of them, we have a 
multilocular ovarium ; but should the edges of the in- 
dividual leaf not be thus connected, but merely united 
to the edge of the leaf contiguous to them, we have 
the ovarium unilocular. 

y. In the development of calyx and corolla, two 
series of formations are seen ; and in the number of the 
pieces forming a whole of each series of a regular 
flower, a uniform system is maintained. 

z. Three and Five are the presiding numbers ; three 
ruling in Monocotyledonous, and five in Dicotyledo- 
nous plants. 

a a . The calyx and corolla generally remain true to 
these numbers ; that is, they show but seldom a multi- 
plication or diminution of them in a single whorl. 

b b. A manifold state in the staminal series is much 
more common, and the carpellary one, especially in Di- 
cotyledons, is subject to considerable reductions. 


4. Now it will have been seen that the leaf is re- 
garded as the typical structure which rules the forma- 
tion of most other appendages of the axis, and from the 
perfect development of which type up to its highest 
stage of metamorphosis, transitional states may be seen. 

5. Not only, however, may these transitional stages 
of a leaf to the highest point of ‘its ascending metamor- 
phosis be traced, but likewise very often the passage of 
them back again, and even the change of the last state 
of modification back at once, into its typical form, with- 
out passing through any intermediate modification. 

To illustrate this we may remark that the brac- 
tese very often scarcely differ at all from the leaf, being 
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green, foliaceous, or even producing buds like that itself ; 
whilst in other cases they become coloured, less firm, and 
harsh in texture, so that no true limit can be placed be- 
tween them and the next stage, the calyx, which in 
some cases resembles the bracteae, whilst in others 
again the true leaves themselves. In the corolla a con- 
siderable change is generally seen not only in the for- 
mation, but in the colour of the appendage ; sometimes 
the series may be traced down through corolla, calyx 
and bractea?, to leaf, all three rising so gradually from 
their type that it is impossible to mark the commence- 
ment of either; at other times the petals have been 
known to be like the leaves themselves. At the next 
stage of 'the series of morphological development, the 
change into stamens is to be seen ; sometimes the pas- 
sage of the petals into these organs is evident, whilst in 
others, though but rarely so, their conversion into their 
type, the green leaf, has been known. At the last or 
concluding change the pistilla are evolved, and in many 
flowers the relationship these bear to the leaf is dis- 
tinctly observed : their conversion into petals, folia- 
ceous expansions analogous to the sepaloid pieces of 
the calyx, and even into the green leaf itself, have been 
recorded ; and though their transition into the next 
descending form, the stamen, is rare, yet the latter has 
been known to produce ovula. 

7. But it may be asked whether the existence of 
one organ in the place of another undeveloped, or even 
the partial change of one structure into that of another, 
is sufficient to allow us to say that a common plan of 
arrangement is to be seen or allowed in such abnormal 
or undeveloped structures, when normally evolved, as is 
seen in the organ here assumed as their type, and which 
sometimes exists in Ueu»of them. 

^ 9 

8. In the vegetable, as in the animal king4bm, 
there is only one force regulating the development 

a 3 
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and co-ordination of the parts of the organized body, 
namely, that exemplified in an evolution from centre to 
circumference. (See Virey, Philosophic de 1" Histoire 
Naturelle ; and Baer, Evolutio omnis e centro ad peri- 
pheriam tendit. 

9. The law of equiponderation is seen governing 
the disposition of the several parts, so that it results 
that if one part is exaggerated, its opposing one is de- 
bilitated according to the laws of an inevitable antago- 
nism, though the equilibrium of the organized body, as 
a whole, is endeavoured to be preserved by a pondera- 
tion of something else, though that of a part of it may 
be destroyed. For instance, in Atropa Belladonna it 
may seem that one leaf of the pair is larger than its 
opposed one, whilst the small leaf of the pair above is 
over this large one, and not all the small leaves and all 
the larsre leaves over each other. 

10. Most of the organized bodies on the globe of 
which a single individual is endowed with both sexes, 
effect a radiating form in general, (La forme rayonnante 
of the French writers), as is seen in the flower of plants, 
and among certain of the lower animals. 

*11. Besides the radiating tendency, in all is seen the 
spiral disposition of the several parts upon the axis 
both in plants and animals, as shown by Brown and 
Schimper in the one case, and Mandl in the other. 

12. Suppose we mark one leaf in a plant with the 
fraction 0, and then those that succeed it with 1 2 3 4 5, 
&c., and then trace up from the base of the leaf 0 to 
that of the others, we shall find we are describing a 
spire, and that after a certain number of turns of it 
another leaf is found placed exactly over the one we 
marked 0 ; suppose that this ensued in 1 3 turns round 
the axis, we then say -*-8. for *a numerator ; and that 
from the leaf 0 to the opposite one there existed 34 
leaves, we then place yj as a denominator, so that yf 
rejfffesents the rule of the spire. 

13. In regard to the animal kingdom we may re- 
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mark that Mandl has examined with attention their 
tissues, and has been struck with the regularity of their 
disposition. The scales on the surface of fish, of ser- 
pents, lizards, etc., the feathers of birds, etc., etc., are 
all stated as being spirally disposed round a more or 
less compressed cylinder , the axis of which runs through 
the middle of the body. To the article of Mandl on 
the spiral disposition of the tegumentary appendages 
of animals, to be found in the 9th Vol. of 2nd series of 
the Annales des Sciences Naturelles, the reader is re- 
ferred. 
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PHYSIOLOGY. 

1. We have now to consider the various phenomena 
seen to take place in the living plant, and by which 
such living body is essentially distinguished from the 
dead. These phenomena, or functions, as we now 
term them, are manifestly separated from all other pro- 
cesses going on in nature, by their being subject to 
laws peculiarly their own, denominated laws of vitality ; 
the evidences of such laws, taken separately, being 
called vital actions, and which viewed in the aggregate, 
constitute life. In entering upon this subject it is of 
the utmost importance for the student to remember, 
that in organized bodies phenomena are to be seen which 
are neither produced by the powers of, nor act in obe- 
dience to the laws of chemistry and physics ; and that 
however readily electricity, galvanism, endosmose and 
exosmose, &c., have been brought forward to explain 
them, they are essentially defective in relation to the 
first principles of the philosophy of living bodies as esta- 
blished by the evidences of nature ; and that it were to be 
wished that the remark of one of the mpst philosophical 
writ**® on medicine in this country was more often kept 
in view, as applicable to the study of all living bodies, 
“ that the first important step in medical science is the 
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separation of the phenomena of the living body from all 
those which are comprised in the sciences of chemistry 
and mechanics on the one hand, and of pure metaphy- 
sics on the other ; and the general acknowledgment 
of referring all the facts which the human body pre- 
sents in health and disease, to laws of vitality, exem- 
plified in the history of other living bodies, but not in 
other departments of nature.” — (Alison of Edinburgh.) 
It is not the design of this work to enter into a consi- 
deration of the general conditions of vital action, or of 
the vital powers or forces by which these vital actions 
are maintained, but to proceed at once to a notice 
of those different functions and processes of the body 
which are always a more or less complicated series of 
them. 

2. Before speaking of the various functional pro- 
cesses in detail observed to take place in a living plant, 
we may notice here shortly the office of the elementary 
forms of structure. 

3. Cellular tissue is capable of transmitting fluid and 
secreting properly elaborated material where no other 
tissue exists ; it acts as a reservoir for nourishment for 
the plant at certain periods, and as a receptacle for its 
secreted products and juices ; it binds and connects the 
various compound organs of a plant firmly together, and 
must be looked upon as analogous to the cellular pa- 
renchyma of animal structures. 

4. Fibre supports and strengthens the plant by its 
firmness and tenacity, and is capable of transmitting 
the fluids both upwards and downwards, and is some- 
times a receptacle of colouring and secreted matters. 

5. Vascular tissue, * consisting of spiral vessels and 
ducts, present, in regard to the functions of the former, 
some difficulty ; mapy physiologists consider their func- 
tion to be that of merely conveying air at all times, 
whilst others have argued for their transmission of 
fluids : to me tlfe argument seems to be in favour the 
supposition that the spiral vessels do at certain periods 
of the plant’s life convey fluid, though they may at 
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others be found merely containing air : this air has 
been analysed by Bischoff and Focke, the former stating 
it to be rich in oxygen, and the other in carbonic acid ; 
but, as Meyen remarks, it must vary at different periods 
of the day, as in fact Bischoff experienced. In regard 
to ducts, the period allotted to their conveyance of fluid 
is probably greater than that of spiral vessels, as is also 
the velocity and ease of its conduction ; and in the 
proper ducts the transmission of the fully elaborated 
juice, the true sap, evidently takes place. 

6. Intercellular substance, air cells, air passages, re- 
ceptacles of secretion, etc., betray their office by their 
name. 

7. We shall now speak of the various functions of the 
plant in detail, commencing with those actions which 
take place at what may be termed the birth of the new 
being, and proceed gradually up to that period of its 
life when it comsummates all it was in one respect in- 
tended for, the production of other creatures like itself. 


GERMINATION. 

8. Under germination we are to consider the burst- 
ing forth of the embryo of a seed, when placed under 
certain and proper conditions, into a new and progres- 
sively perfect plant ; the circumstances seen to accom- 
pany it, and the conditions that must necessarily exist 
for such processes to ensue. 

9. The essential conditions of germination are the 

presence of oxygen, and a certain degree of tempera- 
ture ; but in a general way we may say they are water 
and a due degree of heat, as in most cases it is probable 
that the oxygen is obtained, by tne decomposition of 
that fluid. , 

14k. When a seed is sown under Common circum- 
stances, one of the first indications of the act of germi- 
nation is a swelling of it fron\ the moisture it imbibes, 
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this softens the structures soon to be brought more ac- 
tively into play, dissolves or renders soluble others ne- 
cessary for the further prosecution of the process, and 
offers by its decomposition the necessary element, 
oxygen. 

1 1 . This fluid has found entrance into the seed by 
imbibition through its testa ; though in some cases, per- 
haps, where this is very hard and not easily penetrable, 
it passes through the micropyle ; the quantity imbibed, 
in some experiments of Edwards and Collin, was found 
to be equal to the weight of the seed itself. 

12. In 1777, Scheele stated that the presence of 
oxygen was absolutely necessary for germination to take 
place, and that the air in which seeds were made to 
grow underwent no change of volume, but that its 
oxygen disappeared and a quantity of carbonic acid was 
produced equal to it ; since which time the numerous 
experiments which have been made leave no doubt upon 
the mind of the necessity of oxygen being taken in by 
the seed, and likewise of the expulsion of carbonic acid 
from it. 

1 3. Till lately it was thought that this oxygen was 
obtained only from the atmosphere itself, but it has 
been shown by Edwards and Collin that it is also by 
the decomposition of water that this element is pro- 
cured ; anti besides this fact of the decomposition of 
water by the seed during germination, they have like- 
wise stated that the other element of it, hydrogen, is 
absorbed by the seed either wholly or in part, and which 
has been confirmed by Boussingsalt. 

14. Now it must bq remembered that the seed before 

germination contains a considerable quantity of carbon 
and fecnla, and that the power of losing to a certain 
extent this carbon, constitutes a preliminary step in the 
process of germination, whilst the conversion of the 
fecula into saccharine matter goes on almost synchro- 
nously with it. ** 

15. From what has lately been shown, and accordant 
with what we have stated, we may say that during 
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germination water is decomposed, and most probably 
air as well ; part of the oxygen so obtained combines 
with some of the carbon of the seed, and carbonic acid 
is evolved equal in volume to the oxygen so consumed ; 
another part combines with the rest of the carbon, 
and part of the hydrogen left free by the decompo- 
sition of the water and acetic acid is given off, whilst 
the rest of the hydrogen remains fixed; the fecula or 
starchy matter becoming converted into sugar or sac- 
charine material whilst these processes have been 
going on. 

16. This conversion of the fecula into sugar during 
the act of germination is of chief importance to remem- 
ber, and it is this which we see taking place daily in 
the process of malting, and in the following table from 
Proust, it will be seen what changes ensue. 

Grain rontaining before Containing after 
Germination, Gt mn nation. 

Yellow Resin 1 . . * 1 

Gum ( 1 15 

Sugar . 5 15 

Gluten a 1 

Starch 32 50 

Hordein 55 12 

Now, as Dr. li. D. Thomsons remarks, we may here 
observe that the gum has increased 1 1 per cent, and the 
sugar 10 per cent, thus affording 21 per cent of addi- 
tional fermentable matter ; the gluten has diminished 2 
per cent, and there is little doubt but that the original 
quantity of starch ought to have been estimated at 8 
per cent, and that hordein consists merely of starch 
whose properties are obscured by the presence of gluten. 
The additional gum is produced at the expense of the 
starch, and the sugar proceeds first from the starch in 
the form of gum, and then is* transformed into sugar. 

17. In consequence of the carbolic acid evolved 
4udfttg germination being equal in volume to the oxy- 
gen employed, and as we know that C X O s = : C, or 
O R + □ C = : C O, a considerable quantity of spe- 
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cific heat must be evolved; and this we find taking 
place during germination, and is especially observable 
during; the malting of Barley, in which the grain attains 
during the space of 96 hours an increase of tempera- 
ture of 10 degrees, and afterwards, if the grain is riot 
turned frequently, it will rise as high as 80° Fah. 

18. Besides the necessity of the gaseous bodies we 
have already spoken of, nitrogen seems also to be 
employed during germination ; this was noticed by 
Saussure in his experiments, who uniformly found that 
azote was absorbed, though Priestley perhaps was the 
first who remarked the circumstance. Boussingsalt has 
lately confirmed the previous statements, and has come 
to the conclusion that some plants derive azote from the 
air, though others do not. 

19. We have stated that a certain degree of heat is 
necessary for germination to ensue, and it is generally 
said no seed will germinate at a temperature below the 
freezing point of water ; Edwards and Collin say, not 
below -44" Fah. ; Goejtyert allows to 37° Fah. The sub- 
ject requires further investigation in relation to some 
cases, as in Nova Zembla, for instance, where plants 
are to be seen in flower in a soil whose highest tempe- 
rature at the time is only 34“ Fah. According to the 
last-mentioned observer no degree of cold can des- 
troy the vitality of a seed, if it be perfectly dry, or have 
absorbed no moisture. 

*J0. The degree of ascending temperature that seeds 
will bear, is various ; some have borne that of 235° with 
impunity, whilst 113° has been fatal to some; much 
depends, however, on Jhe hygrometric relations of the 
heated air and seed : fluctuations of temperature are 
generally detrimental. 

21. It being known Tfrhat influence warmth, moisture, 
and oxygen, etc., have upon germination, it has been 
endeavoured to federate nr retard the process b^ar- 
tificial means. Chlorine seems to accelerate it more 
than any thing else ; as in a few cases also does the 
entle boiling of the seeds ; but atmospheres of pure 
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oxygen, nitrogen, hydrogen, or carbonic acid, are de- 
trimental. 

22. Supposing a seed is prevented from being exposed 
to any of the conditions #e have now mentioned, it may 
be preserved in a state of slumbering vitality for an im- 
mense length of time, and this seems to depend upon 
the long power of endurance of the starchy matter it 
contains ; but on the other hand many seeds will re- 
main as seeds under the most peculiar circumstances, 
even embracing some of the conditions necessary for 
germination to take place. In the transactions of the 
Lirinsean Society of Bordeaux, is related the opening 
of some Roman tombs which contained in their coffins 
seeds of Heliotropium Europa*, etc., and which still re- 
tained their powers of gemination ; and Passalacca 
brought from the ruins of Thebes some grains which, 
when examined by Fontenelle, were found to contain 
their proper proportion of stareh, but no gluten. 

23. The seed, however, being favourable to the pro- 
cess of gemination, and placed mder its proper condi- 
tions, and the changes we have spoken of having more 
or less ensued, the expulsion of the radicle of the em- 
bryo beyond or out of the cotyledons is seen to take 
place ; in the case of Monocotyledonous plants the ra- 
dicle of the embryo in bursting through its coats be- 
comes enclosed within a sheath, whilst in Dicotyledo- 
nous plants it is free and uncovered, the point of its exit 
being generally at the hilum ; the cotyledons either re- 
main below ground whilst the plumula ascends, or they 
rise above it and appear as leafy expansions ; in Mo- 
nocotyledonous plants the cotyjedonary body remains 
within its envelopes. 

p,4. Upon the exit of the radicle it at once directs 
itself downwards beneath the earths and sooner or later, 
whatever obstacles may be thrown in the way of its so 
do jin g, it will effect its object. Till vgry lately this di- 
rectum of the radicle was supposed impossible to be 
overcome; but it is stated to have been effected by 
placing mirrors over the seeds during germination, so 
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that light was thrown upon them irom below upward^; 
they then sent their radicles upwards, and piumula 
downwards. 

' 25. Though it is the general rule that the radicle 
tends towards the centre of the earth, an exception may 
be found in the parasitical plant, the Miseltoe, in which 
the radicle obeys the attraction of the body upon which 
it germinates. 

26. With this lengthening of the radicle and direc- 
tion of it beneath the earth, and the elevation of the 
cotyledons above it, which become green by the fixation 
of carbon within their tissue, the piumula becomes 
more and more evolved in consequence of the exciting 
action of the nutritious matter already absorbed by the 
radicle, (though in some cases it is much dependent 
upon' the raised cotyledons,) and becomes at length ex- 
panded into the perfect leaf, after ithich the cotyledons 
soon cease to exist. 

27. ‘The piumula, like the radicle, haa an equally 

strong tendency to a particular direction, and which is 
equally unalterable, its direction being upwards to the 
light. From the experiments of Schultz we perhaps 
may conclude that light is the object which the radicle 
endeavours to avoid, and sd causes its direction down- 
wards, whilst it is that which the piumula seeks, and so 
gives rise to its tendency upwards ; but whatever may 
be the cause, the primary tendency exists in the embryo 
portions as a true and determinate vital action, subject 
in its proximate causes to a power strictly of vitality, 
though its more ultimate ones njay be looked for else- 
where. , 

28. We have now the young plant so far deve- 
loped ; the descending axis is carrying on its office of 
procuring material «fbr* still further development, and 
the expanded piumula is also performing its functions ; 
all further progress being»dependent upon the due per- 
formance of the process of nutrition, which opetfraon 
we shall now consider. 
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NUTRITION. 

29. All vegetable life in whatever form presented to 
us, is essentially dependent for its continuance on the 
process of nutrition, and this therefore must be consi- 
dered as one of the fundamental objects of all living 
plants, and the conditions necessary for the performance 
of it as the most fundamental laws of their vitality. 

30. Absorption is the mode by which the entrance of 
nutritious matter finds its way into the plant, and this 
seems to take place irt a simple though active manner, 
no contraction of living solids accompanying the process. 

31. The root is the chief organ by which absorption 
of such matter takes place, though no doubt can exist 
that the leaves, &c., lend their aid, though to a less 
degree. 

32. It has been ^^^ed that at a particular portion 
of the root (the spongiole or extremity of the radicle) 
absorption alone takes place, and the experiments of 
Senebier and others are adduced in support of it ; ne- 
vertheless, it was known to De la Baisse before him, 
that this is not alone the absorbing surface ; and from 
later experiments we may conclude the surface of the 
root generally absorbs, though the quantity and velocity 
of the absorption may be comparatively small to that 
seen taking place at the extremities of the radicles. 

33. Whatever nutritive material is absorbed by the 
roots, it must be held in complete solution in water ; no 
substanees, either solid or mechanically mixed with it, 
can find entrance into*the plant. 

34. Some persons believe that roots will absorb colour- 
ing matter along with the water in which they are grown j 
and Biot has said that he coloured the white flowers of 
a Hyacynth, by making it absorb the juice of Phytol- 
lacca dicandra ; this same experiment has been institu- 
ted^.? more than one hundred years, according to ano- 
ther writer, but the results obtained at different times 
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have not tallied with each other : from many experi- 
ments upon this subject, we are inclined to -believe that 
so long as the extremities of the radicles are in an un- 
hurt and whole condition, absorption of colouring mate- 
rial will not take place. Hyacinths reared by us in so- 
lutions of very pure Carmine and Indigo, showed no 
trace of these colours in the structure of the radicles 
under the microscope, though perhaps it may be said 
these colours are not fine enough for absorption of them 
to ensue. * 

35. Much dispute has arisen as to whether pure 
water alone is sufficient for a plant to grow and flou- 
rish in, or whether it requires something else beyond : 
experiments might be adduced in favour of both sides 
of the question, but unfortunately in regard to many of 
them we have still to learn what was understood and . 
employed as pure water in the experiments. Bra- 
connot used, it is said, distilled water, but other cir- 
cumstances render his experiments not to be relied 
upon. For ourselves, we believe that for the mere exis- 
tence of vegetable life, up to a limited period, distilled 
water may serve as soil for the plant to grow in, but 
that for the higher maturatiofi of vegetable life, some- 
thing is required beyond. The difficulty in this ques- 
tion is as to the purity of the water employed, and the 
impossibility of any matters becoming somehow or other 
connected with it during the experiments, and this diffi- 
culty is increased by the fact that the plant for a certain 
period will live as it were upon itself ; nevertheless, seeds 
are said to have been produced and ripened under the 
influence of pure water and gir alone. 

36. Water in all c£ses is taken in by plants in much ' 
larger proportion than anything else ; but whether this 
water becomes merely fixed and remains undecomposed 
within* the plant, or whether it is decomposed and its 
elements enter into combinations anew, is at present 
doubtful ; most*likely both circumstances take plaee. 

37> Whatever else may be useful for. the proper de- 
velopment of a particular individual, carbonic acid is most 

h 3* 
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essential for all ; but besides carbonic acid and water, the 
existence of nitrogen, in some combination or other, from 
which the plant may derive it, is highly necessary to 
many. 

38. Besides water, carbonic acid, and azotised mate* 
rial, which may be looked upon as the chief sources of 
the nutrition of plants, it is well known that for the 
perfect development, and even for the mere existence of 
certain species, something else is required to exist in 
the soil in which they grow ; and from late experiments 
we are at liberty to conclude that the plant by its roots 
possesses a power of selecting the material useful for it. 

39. That inorganic substances existing in the soil 

are taken in by the plant, is evident enough from daily 
observation, but the difficulty is to determine what part 
as regards nutrition they are called upon to perform : 
some seeds df a Sun-flower were sown in a sandy soil 
which was destitute of saltpetre, and the plants that 
grew in it gave none of this salt on analysis, whilst 
some others grown in the same soil, but watered with 
the salt in solution, presented it in their intimate 
structure. That the saltpetre was not essential to the 
existence of the Sun-flowers, although absorbed by 
some of them, is plain ; and experiments of Saussure 
prove that plants will to a certain extent absorb sub- 
stances, whether useful or not, or even detrimental to 
them. 1 * 

. 40. We know whole hosts of plants, however, that 
only thrive in a particular soil, the necessity of which to 
ttyem arises from its containing some ingredient neces- 
sary for their support or vigour, and which ingredient 
we find both in the soil and plaifts grown in it when 
submitted to analysis ; such, for instance, as maritime 
plants growing in situations where ^he salts of Potassa 
and Soda exist in the soil, and which plants are em- 
ployed to yield them again /or commercial purposes, 
and£p the welfare of winch the presence of these salts 
in considerable quantity seems necessary. * 

, 41. It is sometimes difficult also to trace the relation 
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that the principles found in the plants themselves bear 
to those of the soil in which they have grown, for sub- 
stances have been said to have been found in plants 
which never could have been taken from the soil ; . it 
has therefore been thought that plants^ by virtue of the 
vital powers of nutrition, could form Certain inorganic 
products out of the elements of others taken in by them. 
This is now supposed not to be the case, but, on the 
contrary, that all the inorganic bases of the matters 
found have been absorbed by the plant, and not pro- 
duced within them. 

42. It has been said that plants might be grown in 
any thing as a soil, and the experiments of Schrader, 
Braconnot, and Sukkow, are adduced as examples ; in 
their experiments seeds were said to have germinated in 
sublimated sulphur, sand, silver tinsel ; and on slips of 
paper, old books, &c., by Bonnet : ancTthough in the 
former cases, only moistened with distilled yrater, or- 
ganic and inorganic substances increased within the 
plants ; the later experiments of Lassaignes, Jablonski, 
and others, have proved that under these conditions it 
is only up to a certain period that the life of tile plants 
so produced can be maintained, and that is dependent, 
not upon the soil, but upon the plants' own reservoirs of 
nutritious matter. 

43. Latterly considerable light has been thrown upon 
the knowledge of soils in general, by Boussingsalt. It 
is universally known, as a general rule, that all plants 
will thrive better in good garden mould than in a 
common field, unless the latter contains some particular 
ingredient for which a planfhas a marked affinity ; and 
Woodward and Kylbel have shown that garden mould 
contains a particular extractive matter, a source of 
very great nourishment to the plant growing in it. 
From analysis of this mould, which has its origin in the 
decomposition of various yegetable matters, it has been 
stated to consist of earthy extract, earthy acid, ewrthy 
carbonaceous matter, besides ^saline ingredients ; the 
quantity of the extract in good garden mould was 10 to 4. 
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The earthy acid called ulmin by Braconnot, and the 
carbonaceous matter, are isomeric bodies. The quan- 
tity of the extract* says Saussure, which boiling water 
separates from mould, is not much, hut the great nour- 
ishing property o| it is strikingly illustrated in the fact 
that when seeds were grown in mould which had not 
been boiled, the plants, were one quarter greater than 
they were when the mould had been boiled. 

44. At one time it was thoughtthat nitrogen had little 
or nothing to do in respect to the nourishment of 
plants, and few cases only were supposed to exist in 
which this element seemed an active ingredient. Gay 
Lussac proved its presence iq a very great number of 
seeds, and lately Boussingsalt has followed him with 
like results, and shown that Vetches, Lentils; , and Beans, 
have from 4 to 5 per cent, whilst Clover contains 7. 
Besides this the presence of azote iu the other organs of 
vegetable^ is now demonstrated more frequently than 
before; and Hermbstadt 1ms shown that the cereal 
grasses cultivated under the influence of the most fully 
azotised soils, contain most gluten; and it is highly 
prdbahler that the* deterioration of a soil by crops grown 
in it, depends on a great measure oil the loss of its ni- 
trogen abstracted fjom it by the plants. 

45. Although we must undoubtedly say with Thaer, 

Boussingsalt, and others, that the manure or mould is 
tfce agent contributing most efficaciously to the nourish- 
ment of plants, and that the force of vegetation is de- 
termined by the proportion of the nutritive fluids which 
they there meet with, yet they likewise derive much 
from the atmosphere and the objects contained in it, 
and which And an entrance into tfie plant by means of 
the leaves and foliaceous parts, &c. ; but this we shall 
notice a little further on. • • 

46. Sap. The fluid along, with its contained nutri- 
tious materials, as soon as it .enters the plant receives 
the name of common or crude sap, but Vhich is to be 
distinguished from the time or proper sap, which is the 
former properly digested p the leaves. 
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47. The crude sap has to be conveyed from the 
root to the leaves, and the structures through which the 
transmission takes place vary according to the rank of 
the plant. In Dicotyledonous plants the upward course 
of the sap is through the fibrous or woody tissue and 
ducts of the woody layers, and chiefly of those last 
formed, the alburnum ; but I think the observations of 
Gaudichaud, Meyen, and others, prove that it takes 
place at a certain and limited period through the spiral 
vessels. In Monocotyledons no doubt a very con- 
siderable portion is transmitted by the cellular tissue, in 
which the more limited vascular one is embedded, add 
by the ducts also perhaps more than by the woody fibre ; 
but in all cases besides the mere upward course there 
is likewise a ready lateral motion of the fluid by which 
all parts of the plant are permeated ; this lateral trans- 
mission takes place by means of thd cellular tissue, and 
the medullary rays when they exist are espeoial media. 

48. In regard to the cause of the motion of the sap, 

many have been the theories : Malpighi, Brugmans, 
etc., believed in an irritability of the smaller vessels, and 
lately Decandolle has put forward a vital contractility 
of the cells analogous to the systolic and diastolic mo- 
tions of the heart ; Knight believed in a hygrometrical 
property of the medullary rays ; Du Trochet, in the 
powers of endosmose and exosmose ; Du Petit Thouars 
in the expansion of the buds at spring attracting a cer- 
tain quantity of sap from situations near them, and so 
causing the sap below to ascend and fill its place ; 
and Hales states, that “ no other cause can be discovered 
than the strong attraction of the capillary sap vessels, as- 
sisted by the brisk undulations and vibrations caused by 
the sun’s warmth ; but the ascending velocity is prin- 
cipally accelerated by the plentiful perspiration of the 
leaves.” • 

49. In regarj to these various theories we may re- 
mark, that there is as yet no distinct and satisfactor/evi- 
dence of a contractile power in the solids through which 
the etude sap passes ; that although endosmose and ex- 
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osmose often exist, as a ^philosophical writer before 
quoted remarks, as actions going on in living structures 
Causing in &em motions of their fluids, it is equally 
true that they exist even in unorganized structures* and 
Sis a consequence of which no strictly vital changes are 
Seen to follow ; and also that vital phenomena seem- 
ingly in close' analogy to what, we are at present rear- 
ing to, often exist when the conditions of endosjnose 
and exosmose, never ao : and further we know the vital 
phenomena, which it undertakes to explain, are liable to 
great and often sudden changes and modifications from 
various stimuli and sedative poisons, and from injuries, 
arid prhich 'have no such effect upon this or upon any 
other purely physical principles. In regard to the view 
of Du Petit Thouars, one difficulty, it appears to me, 
inay "be stated ; if the buds swell in thp spring by 
warmth producing Rarefaction, (for they cannot by the 
entrance of more sap into them, as it is supposed not to 
have begun to move yet), the fluids contained in and 
near them will be ratified too, and therefore instead of 
attracting the circumjacent fluid to fill up vacant space, 
and so give rise to the ascending motion, it would oc- 
cupy larger space than it did before, and press the rest 
down towards the roots. Finally, we know that the- 
motion of the sap takes place most, vigorously when 
transpiration is at its lowest ebb, .likewise in plants grow- 
ing under watey ; and also that the absorption and mo- 
tion of the sap in some cases greatly exceed anything like 
the transpiration which takes place, as shown by Hum- 
boldt, in which an Agave whfen cut yielded 200 cubic 
incheS of fluid in twe$ftf£fbUr hopxsi whilst in this plant 
transpiration is very little indeed. 

50. In regard to this subject, in our present state of 
knowledge,*! believe we must allow* that the ascent and 
motion of the sap, though materially modified by many 
of y the circumstances already mentioned^ is one of those 
actibns resulting from a combination of certain vital 
'principles; one; of which is vital affinity, by which the 
elements of the nutritiou%matfcer must be thrown into 



NUTRITION. 


89 


the peculiar combinations necessary- lor formirig the ox* 
ganic compounds ; and, secondly, some moving power 
peculiar to life, in all probability of the native of attrac- 
tion and repulsion, by which the particles of that matter 
must be movdd in the directions necessary for these 
combinations, and that such powers do exist,' researches 
into other phenomena of organized bodies seem fully 
to prove. In regard to the regular ascent of the sap at 
certain . periods, as in spring, light and heat may be 
looked upon as awakening stimuli to the vital powers ; « 
but independently of thi3 there seems to be no reason 
to deny (and some facts prove it) that it has its origin 
to a certain extent in a tendency to a periodicity of dic- 
tion, the exciting causes of which are to be sought for in 
the plant itself. " 

51. The sap, in the course of its, transmission from 
the root to the leaves, suffers some change ; part of 
the water, nitrogen, carbon, and soluble materials are 
deposited ; whilst a preparation for these mid other 
elements to enter into new combinations is generally 
going on.. 

52. Digestion. On its arrival at the leaves more par- 
ticular changes are seen' the fundamental ones of which 
appear to be the superfluous water is given off from the 
leaves by exhalation, carbonic acid is decomposed, the 
oxygen is parted with, whilst the carbon is retained ; 
besides this, however, certain other processes take place 
in order to render the digestion of plants complete* 
Water, at certain periods, and in many plants nitrogen, 
is inhaled by the leaves. 

53. The decomposition of caftiqpiic. acid in the leaves 
during the process of digestion, »' one of the most im- 
portant points to remember, and also that this decom- 
position only takes plaoe under the influenc^pf^ight. 

54. Though evolution .of oxygen only takes place 
under the influence of solar light, when the plants are 
growing naturally, only a very modified degree of it is 
essential ; this evolution of oxygen from the leaves 
of plants during the day-tinje, must not he. looked 
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upon as produced by the chemical action of light upon 
the carbonic acid, but as acting on the vital processes 
influencing%iutrition, as suggested by Link, and so 
producing the decompoiition of that gas ; and the 
more the vital powers of the plant are hurt, the more 
strong must be the stimulus to awaken these actions, as 
shown by those experiments made upon plants more or 
. less deprived of their natural relations, in which a sof- 
tened or more moderate light causes no evolution of 
► oxygen from the leaves, but the influence of the direct 
solar rays are required. 

55. From various experiments we are also to con- 
clude that the quantity of oxygen evolved is equal to 
the quantity of carbonic acid absorbed by the plant. 

56. The carbon that remains after oxygen is thus set 
free, contributes to the formation of the various organic 
products found in the plants, which are either useful to it 
as nourishment, or are hereafter to be discarded ; but a 
superfluous portion of it left by the process of digestion 
at the time, is removed from the plant by means of the 
function of respiration. 

57. That nitrogen enters the plant by means of the 

sap, no doubt can exist j but that it is likewise obtained 
for digestion by means of the leaves from the air is more 
doubtful, though late experiments seem to prove that 
some plants do so obtain it, whilst it is inappreciable in 
others. « 

58. The exhalation of moisture from the leaves du- 
ring, digestion is continually going on, but the quantity 
given off is much modified by circumstances, and which 
regulate likewise the quantity inhaled. During the 
night exhalation is very slight, or indeed ceases, and is 
greatest during the day-time when the atmosphere is 
hot andghrft though light seems* to <have more influence 
upon it tl^n does temperature itself. According to 
some., two* kinds of transpiration are to be seen in 
plants the first is* that which plants *bave in common 
with all humid bodies, and as termed insensible waste 
(deperdition insensible), whilst the%ther is dependent at 
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once upon digestion, and is termed watery exhalation. 
According to Miqucl and Decandolle, heat has a sen- 
sible action upon the increase of the former, whilst 
within certain limits it has very little upon the latter. 

59. The loss of water by the plant from exhalation 
at the leaves, is accompanied also by the absorption at 
the same place of fresh quantities generally exceeding 
in amount the former, though the reverse in some cases 
may hold good. 

60. In a general way we may say that plants with 
tender leaves transpire more than those of a firm and 
coriaceous texture, and that in Evergreens the exhala- 
tion is but very little in comparison with other plants ; 
and Hales calculated that fleshy fruits transpire the 
same quantity that leaves do in relation to the extent 
of exhaling surface. 

61. Circulation. We have now to speak of a very 
complex subject connected with the nutrition of plants, 
and regarding which at the present moment it is diffi- 
cult to arrive at a definite conclusion. This subject is 
the motion of elaborated fluid through different parts 
of the plant, and which in some of its relationships is 
held to be analogous to the circulation of the blood in 
animals. 

62. In the observations which follow, the views of 
Meyen, of Berlin, upon this point, are those which are 
regarded, and which will be found fully developed in 
the 2nd Vol. of his System of Physiology, the nature of 
this work forbidding all lengthened and controversial 
points being entered into. 

63. In 1772, an Abbot and Professor of Physic at 
Reggio, Corti, discovered a motion of fluid taking place 
in the cells of certain plants called Charas, since which 
time up to the present period numerous observations have 
been made upon these and other plants in which nearly 
a similar motion has been seen to take place. 

64. The Chafas are plants situated low down in the 
scale of vegetable bodies, being more nearly allied to the 
Confervse than to any others perhaps, but forming a 
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Fig. 52. 


separate division called Characese, and are found in our 
own country in ponds, and sluggish streams of water; they 
consist of simple tubes or cells placed one above the other, 
but having no communication from cell to cell, the mem- 
brane composing which is more or less transparent, but 
in some cases covered with a layer of carbonate of lime. 

65. When a portion of a transparent Cliara is extfi- 
mined with the microscope, an incessant movement of 

little globules is seen along 
the side of each cell, turn- 
ing round at the top and run- 
ning down the other side, then 
turning round at the bottom, 
and so repeating a continuous 
motion along the inner surface 
of each cell. The relative po- 
sition and connection of these 
globules one with another, show 
that they are quite passive 
themselves, but are swimming 
in a fluid which is moving them 
along : now to this motion the 
term rotation is applied. 

66. The direction of the 
streams of rotation in the cells, 
depends upon the following cir- 
cumstance : — Within the cell, upon its inner surface, 
are placed a number of green-coloured little bodies, ar- 
ranged as at fig. 52. In the youngest cells of the plant 
they are seated parallel to the longitudinal axis of the 
cell (as at a), whilst in the old ones they are in a spiral 
arrangement around it ( b ) ; the space which is left be- 
tween the series of green bodies being termed by Du 
Trochet line of repose. 

67. However these bodies may be placed, the streams 
of rotation always follow their direction, and no motion 
is to be observed except over where tliey are situated. 

68. These currents take place in each cell, which is 
perfectly close, and no connection exists with the cur- 
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rents of the other cells ; and there is no separating me- 
dium between the upward and downward streams of 
each cell individually, although they continue perfectly 
distinct from each other, and whatever may be the po- 
sition of the plant, preserve their original direction. 

69. The rapidity of the streams varies according to 
the age of the plant, and its vegetative vigour and 
warmth has much influence upon it ; a range of tempe- 
rature between 53° Fah. and 77° is most favourable for 
its continuance, according to Du Trochet. 

70. Besides the existence of streams of rotation in 
the plants we have described, they are likewise to 
be seen in many of the higher orders ; but the . di- 
rection of the streams though taking place in closed 
cells is somewhat different to that seen in Chara, and by 
Schultz they are considered of an entirely different nature. 

71. This modification of rotation is well seen in 
Tradescantia virginica, and may be il- 
lustrated by the following description 
from Meyen. The annexed figure repre- 
sents three cells from the stem of Trades- 
cantia ciliata ; in the cell a b, the most 
simple form of rotation is seen in a single 
stream of a spiral direction running from 
c to d, where it turns round and runs to 
the nucleus e, passing along the other 
side of the cell to f; in g h there is a 
point especially to be noticed, the fine 
stream running from i to k, and which at 
i run# at the end of the cell, gives off 
some fine molecules find other matter, 
which take upon themselves a distinct 
rotary motion independent of that of 
the main stream, as is marked by the 
arrows ; this separated rotation does not, 
however, last long, but returns to the 
original stream.* In / m small streams 
are seen connecting the two main streams 
together, and meeting at the nucleus. 
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72. In tlie higher orders of plants, that is in the Mo- 
nocotyledonous and Dicotyledonous divisions, a particular 
motion of elaborated fluid is seen taking place in some of 
those vessels which we denominated, under the division 
of Anatomy, proper ducts, and to which the term cyclosis 
is applied. 

73. The fluid contained in these vessels which ramify 
amongst most portions of a plant, is denominated latex 
by Schultz, and milk juice by others ; according to some, 
it has its origin in the sap before that fluid has been 
elaborated in the leaves, and then passes into the 
leaves in order to undergo elaboration itself, from 
whence it passes over the plant into the bark through 
the vessels we have named : it consists of two portions, 
a colourless serous , and a thick consistent coagulahle 
part ; in most cases also it contains a great num- 
ber of little globules possessed of a peculiar molecu- 
lar motion, and likewise a number of other bodies of 
various forms, chiefly composed of starch or gum, the 
whole latex varying in colour according to the species in 
which it is examined. 

74. According to Meyen this fluid moves along the 
proper ducts, (or cynenchyma of authors), which form a 
continuous anastomosing system of vessels running 
along the stem, and through the tissue of its various 
appendages, but most evidently seen in the inner layers 
of the bark. 

75. The fluid rises in some of the main vessels run- 
ning in a parallel direction with the course of the stem 
from the root to the leaves, which latter it traverses by 
means of the various branches of the vessels, and turns 
back again through the smallest ones in order to arrive 
again at the main vessels in the trunk, from thence run- 
ning to the root which it traverses like the leaves, and 
there receiving a considerable addition of crude sap 
commences the same circulation anew. In vigorous 
plants, during the warmer months of the year the mo- 
tion of the latex is very rapid, and often far quicker 
than that of the blood of the amphibia ; at a low tempe- 
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rature it becomes slower, and ceases at the freezing 
point of water. 

76. In regard to these motions seen to take place in 
plants, an analogy has been drawn between them and 
the circulation of the blood in animals, and were it not 
that plants are destitute of a central system or organ 
from which the moving fluids set out and to which they 
return, as in the higher beings, (although it may be 
maintained, as Schultz has done, that there are certain 
foci to be demonstrated,) a considerable degree of pro- 
probability might attach to the supposition. 

77. The difference between rotation and cyclosis is 
differently marked by Schultz than in the forementioned 
paragraphs, as he considers that rotation is never seen 
in plants in which cyclosis is met with, and that it is 
strictly confined to the lowest tribes ; and that what is 
termed rotation in the others, is but a form of cyclosis 
under peculiar modifications, and also that cyclosis is 
not to be seen in the lowest orders of plants. 

78. The causes of the motions of rotation and cyclosis 
are strictly vital ; electricity, galvanism, and contrac- 
tions of solids, etc., all fail in its explanation, as even 
acknowledged by non-vitalists of the day ; and the con- 
clusion that we can only come to is that already ex- 
pressed in paragraph 50, when speaking of the causes 
of the motion of the crude sap. 


RESPIRATION. 

79. Essentially connected with the performance of 
nutrition is the function we have now to speak of, 
namely, that of respk'ation. We have seen under diges- 
tion that by the decomposition of carbonic acid oxygen 
is evolved by the leaves, and that its carbon is retained ; 
in this process, on the other hand, oxygen is absorbed, 
and carbonic acid is evolved. Until lately the evolution 
of oxygen was considered as belonging to this function. 
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which was supposed to consist in an absorption of oxy- 
gen and evolution of carbonic acid by night, and an 
evolution of oxygen along with absorption of carbonic 
acid by day; this last, however, is to be more pro- 
perly looked upon as dependent upon digestion, and has 
been before explained. 

80. The process of respiration essentially consists in 
the plant at all times inhaling oxygen from the air by 
means of the leaves, and other foliaceous parts, etc., 
which combines with a portion of the carbon left free 
during digestion, and is now given off in the form of 
carbonic acid. It is probable, however, that the whole 
amount of oxygen taken in by the leaves is not at once 
employed in removing the superfluous carbon un- 
required for elaborative purposes, but that some portion 
of it is absorbed into the nourishing juices of the plant 
to serve particular purposes in its economy. 

81. In looking at the processes which take place du- 
ring respiration and digestion, it will be seen that du- 
ring the former a plant is continually depriving the air 
in which it grows of a portion of its oxygen, and load- 
ing it with carbonic acid, whilst in the other again oxy- 

’ gen is restored to it, and some of its carbonic acid is 
removed for the purposes of nutrition. 

S2. As the evolution of oxygen from the leaves only 
takes place when the plant is under the influence of 
light, and as the absorption of it and disengagement of 
carbonic acid, as is fully proved, ensues at all times, it 
will follow that during the night, or in darkness, the air 
in which a plant vegetates will be vitiated and rendered 
detrimental to the life of another v being, but that during 
the day-time it will either be not materially altered, or 
it will be rich in oxygen, according to the relative 
amount of oxygen evolved during ‘digestion in relation 
to that absorbed during respiration. That the quantity 
of oxygen given off by the leaves, and the absorption of 
carbonic acid by them not only restores the balance 
arising from respiration, but even tends on the whole to 
materially enrich the air so deteriorated, seems evident 
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from experiments, so that the interesting question, Does 
vegetation purify or vitiate the atmosphere ? may, I think, 
be answered in the affirmative ; it must not be denied, 
however, that, in the opinion of many, this point is not 
satisfactorily proved, and that if we have Conferva?, Ulvae 
and similar plants continually giving out oxygen, we 
have others, like the Fungi, constantly absorbing it or 
deteriorating the air in which they grow. 

83. Connected with the subject of respiration there 
are many difficulties as yet not satisfactorily explained ; 
the conditions under which this process is performed is 
different in different tribes, at least as regards the lower 
order of beings, and even the conditions under which it 
may be carried on in the higher orders, is not, in all 
cases, properly known. Sir Humphrey Davy found 
some plants would grow in an atmosphere of hydrogen, 
whilst others would not, but died. Olefiant gas, and 
the protoxide of nitrogen, in certain proportions, are 
not detrimental to the performance of respiration, 
whilst the xoVo sulphurous acid gas will destroy the 
plant. According to Saussure’s latest experiments, 
when plants were growing in the shade, any addition, 
however small, of carbonic acid to that already existing 
in the air, was highly deleterious, for if the air con- 
tained a fourth part, the plant died on the sixth day, 
but if the quantity added w T as small and plenty of oxy- 
gen present, and the plant exposed to broad day-light, 
it would live. In an atmosphere containing much oxy- 
gen, respiration is much increased. The leaves of our 
trees consume the greatest quantity of oxygen, and 
evolve the most carbonic acid; then come vegetables, 
then the leaves of Evergreens ; bog and water plants, 
and lastly, plants having fleshy leaves. The leaves of a 
Prunus consumed & parts of oxygen ; of a Potatoe 2.5; 
of Veronica beccabunga JL 7 ; and of a Stapelia only 
0. 63. 

84. The leaves of plants are undoubtedly the organs 
by which evolution and absorption chiefly go on, whether 
immediately completed with respiration or digestion ; 
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and it is not improbable, as Dr. Lindley remarks, that 
the cells forming the upper stratum of their paren- 
chyma perform a function analogous to that of the sto- 
mach in animals, digesting the crude matter they re- 
ceive from the stem, the lower stratum taking up the 
matter so altered, and submitting it to the action of the 
atmosphere, which must enter the leaf purely by means 
of the stomata. That it is by the stomata that the 
exhalation of watery matter takes place, seems to be 
evident also ; but whether they inhale it likewise, or 
whether the absorption of fluid takes place by means of 
the hairs on leaves, or in consequence of a general per- 
meability of tissue, is more doubtful. According to 
Saussure, the petals of plants consume more oxygen in 
proportion to the green leaves, the anthers more than 
the pistils, and single flowers more than double ones 
in lieu of whose generative organs petals have been 
developed. 


GENERATION OF HEAT AND EIGHT. 


85. Heat. John Hunter made some experiments to 
show that plants must be first killed by the cold before it 
could freeze their sap, (but which is now, however, known 
to be by no means the case); that the natural heat of plants 
varied according to the species and its native climate ; 
that the temperature of the interior of a plant was often 
six degrees higher than that of the surrounding air, and 
that the lowering of the heat of the external air had but 
little influence upon the temperature of the interior of 
the plant. The next experiments after Hunter’s, of any 
use, were those of Salomd, who* observed the tempera- 
ture of a tree by placing a. thermometer nine inches 
deep in its stem, which was eighteen inches in diameter 
and eight feet above the earth ; and $t the same time 
noticed the temperature at the same depth in a dead 
trunk. The temperature of the livin^stem showed itself 
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independent of that of the air outside. If the external 
heat rose above 63° Fah., the temperature of the tree 
remained as it was before, and showed a lower degree 
than that of the atmosphere, but if the air sank froin 
between 36° Fah. to 32°, the tree remained always be- 
tween 52° and 74°: but he especially remarked that 
the warmth of the tree sank during rain. Numerous 
other experiments, which were made upon this subject, 
left no doubt that the temperature of the interior of a 
living tree during low degrees of heat of the external 
air, was always higher than that of the latter, but was, 
on the other hand, always lower when the temperature 
of the surrounding air was very high ; the difficulty, 
however, was to explain this. The subject was much 
canvassed, and Nau proceeded to examine the ques- 
tion again, and came to the conclusion that there was 
really an internal warmth of plants, but that it had its 
origin only from the inability of the air within the 
plant to change its temperature synchronously with 
that of the external air , and which, according to cir- 
cumstances, was sometimes warmer, and at others 
colder than that of the plant. 

8G. Of the power of plants to generate particular de- 
grees of heat, there can be now not the least doubt, and 
that this generation of heat depends upon the perform- 
ance of certain phenomena taking place within the 
plants themselves, is equally as evident, and receives its 
support from the following facts now to be mentioned. 

87. In 1777 Lamark noticed the evolution of heat in 
a strong-smelling flower, the Arum italicum. Sene- 
bier afterwards described it more particularly in another 
plant of the same genus, and showed that the evolution 
of heat began in the flower so soon as the spatha ex- 
panded, that the evolution of heat was noticeable about 
3 or 4 p.m. daily, and that its maximum occurred be- 
tween 6 and 8 o’clock ; but that the maximum of the 
external air was J not coexistent with that of the plant, 
and that the difference between the two maxiuii was 
7 degrees in favour of the plant. 
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88. Numerous observations were made upon this 
subject, and it was shown that in order that much heat 
should be evolved by the spadix of the Aroidesc, a consi- 
derable degree of vegetative vigour should be present in 
the plant, and that in its native country the heat 
evolved by the plant was much more considerable than 
in our own. We have only room to remark on this in- 
teresting subject, that the most valuable observations 
have been recorded by Vrolick and Vri&se ; they go to 
prove that the evolution of heat by the spadix of Cala- 
dium odorum is very considerable at certain periods of 
the day, whilst at others, on the contrary, it is quite 
unnoticeable ; (the maximum of the temperature showed 
itself regularly between 2 and 4 in the afternoon ; whilst 
in the experiments of Brogniart it occurred somewhat 
later ;) and that the heat evolved also has its origin in the 
spadix itself, and that the spatha or floral covering has 
nothing to do with it. Goeppert has stated that the 
seat of the evolution is to be looked for in the genera- 
tive organs themselves, and that after the spadix had 
been cut into five pieces, that portion on which the an- 

. thers were fixed showed a high degree of temperature 
even at the expiration of eighteen hours. 

89. The evolution of heat in the flowers of plants is 
not confined to the members of the family Aroideee, but 
has been also noticed in many others : the male flowers 
of a Cucurbita just opened, showed between 7 and 10 
a. m. half a degree centigrade of heat more than the 
external air ; and Bignonia radicans and Polyanthes 
tuberosa, showed a difference between 0.3° and 0.5° 
cent, to the atmosphere. 

90. From the numerous experiments made upon 
this subject, there can be no doubt of the actual evolu- 
tion of warmth by plants, and that it is seen to very 
great perfection in the region of the reproductive or- 
gans ; that the changes taking place during the vegeta- 
tion of .the plant, as regards the union of oxygen with 
carbon, are its main causes, (as seen likewise in the 
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process taking place during germination,) and that this 
evolution is greatest where the destruction of oxygen 
is sq too, and that the more the plant is exposed to 
its influence, the greater is the heat ; for, says Vrolick, 
in oxygen we see a considerable increase of size, a de- 
velopment full of vigour, a natural colour, a very high 
temperature, in fine, everything that announces a vivi- 
fying and exciting action in the whole functions ; whilst 
in nitrogen, on the other hand, cessation of movement, 
stagnation of all vital action, arrested growth, colour 
lost, production of heat interrupted, and complete disso- 
lution to be feared. 

91. M. Dunal, although agreeing that the absorp- 
tion of oxygen and its combination with carbon, are the 
causes of this generation of heat, supposes that this is 
brought about independent of respiration, and that the 
process is one of pure nutrition ; that a formation of 
saccharine matter takes place in the nectary and petals, 
and that this is conveyed to the anthers and ovules as 
a nourishment for them, and that it is in the formation 
of this saccharine matter by the plant that the heat is 
evolved. 

92. Light. In regard to the disengagement of light 
by plants, a few observations only can be here stated, as 
all circumstances connected with it are clothed in much 
doubt. 

9b. The daughter of Linnaeus observed a sudden 
gleam of light come from the flowers of Tropseleum 
Majus, which fact was afterwards substantiated by Lin- 
naeus himself, and likewise by his son ; Crome, on the 
31st July, 1808, between 10 and 11 p. m., noticed a 
luminous appearance proceeding from the spur of the 
same flower, and which, when touched by the finger, 
became stronger aiyl followed its motion. Zavadski 
saw the same thing, not, only from this plant, but 
from others also ; and several observers might be 
added who havt? placed upon record statements which 
go to prove that sudden glances of light have been seen 
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proceeding from the flowers of various plants, but whe- 
ther they might not be resolved into electrical pheno- 
mena connected with the atmosphere, is doubtful. 

94. Zavadski states that the light was seen only in 
the months of July and August, whilst fructification 
went on, and then only when the day had been warm 
and fine, and that it appeared soonjafter sunset ; also that 
the flashes sometimes came one after the other quickly, 
but often after the lapse of several minutes. 

95. It has been seen at night when the weather was 
stormy and tempestuous, and also when during the day 
the temperature had been 88° Fah. 

96. Though, as we have stated, it may be doubtful 
what is due to electrical conditions of the atmosphere, 
we must mention that when the Arum maculatum was 
allowed to respire in oxygen, greater heat was deve- 
loped, and a phosphorescence was seen ; that the evo- 
lution of warmth has been generally noticed in plants 
of strong odour, and which, in some instances, has been 
the case as regards the development of light, that both 
heat and light have been chiefly seen when the tempe- 
rature has been high, and that both occur, according to 

'some, when fertilisation is going on, and that therefore 
these may be coincidences which may incline us to the 
opinion that the combination of oxygen with carbon is 
closely connected with the production of this pheno- 
menon. 

97. An appearance of a luminous nature has been 
noticed in the juices of some plants, but the condition of 
this work forbids our entering any further upon the sub- 
ject ; and we, therefore, must refer the student more es- 
pecially to Meyen, where he will find the evolution of 
light as taking place during the decomposition of vege- 
table organic matter noticed in detail. 

SECRETION. 

98. From the introduction of nutritive material into 
the system of a plant, and .the due performance of the 



SECRETION. 


97 


processes hitherto described, an elaboration of matter 
useful for the further support of it, and a separation of 
matter which is not so, but may be separated from it, 
both take place ; but it is often difficult to say what is 
so useful, or what is detrimental, and may more or less 
be dispensed with. 

99. After the crude sap has passed through the 
leaves and becomes altered by the process of digestion 
there taking place, it descends through the bark, in 
which it is found very materially different in nature and 
property, but varying according to the plant in which it 
is examined. 

100. This fluid, to which the term Proper Juice is 
most correctly applied, contains different products, which 
are afterwards to be seen as excretions from the plant, 
though at one time many of them, along with the fluid 
they are contained in, serve as nourishment to it, and 
go to the formation of its several organs. 

101. The proper juice, along with its contained pro- 
ducts, is here looked upon for convenience of descrip- 
tion as a secretion, though the main portion of it per- 
haps is at once derived as an assimilated fluid from the 
leaves after digestion, in which the objects to be se- 
creted are formed after a time. 

102. According to the nature of these objects which 
predominate, and therefore give a character to the fluid 
in which they are found, proper juices may be divided 
into three classes : 

1 . Resinous and gummy juices. 

2. Caoutchouc juices. 

3. Albuminous juices. 

103. The proper juices of most plants have resin or 
gum as their chief* ingredient : in some it is almost 
impossible to say which predominates. The Poppy has 
a juice belonging to this division, at least according to 
the analysis of Bucholz ; and here are to be placed the 
juices of the milky Euphorbias, and of the trees yielding 
Camboge, etc. 



98 


SECRETION. 


104. The second class containing juices in which 
Caoutchouc predominates, includes those plants yielding 
Indian Rubber, as Siphonia cahuca, etc. ; but this 
substance is also found in the juice of many other 
plants, though in less quantity, as in Papavaraceoe, Com- 
posites, etc. It has been shown that in the juice of the 
young branches of Ficus elastica, instead of caout- 
chouc, Viscin is found, whilst in the other parts of the 
tree no viscin, but caoutchouc is seen. It is probable 
that this viscin is an incomplete state of caoutchouc, 
containing a considerable quantity of water, which af- 
terwards becomes converted into the latter substance at 
the leaves. A substance closely resembling it is to be 
found in the common Fig. 

105. The third class whose juices contain consider- 
able quantities of vegetable albumen and wax, is well 
represented by the juices of the famous Cow Tree and 
Papaya, interesting accounts of which will be found in 
the travels of Baron Humboldt. 


Products composed of Oxygen , Hydrogen, and Carbon, 
the Oxygen and Hydrogen being in the proportions to 
form water . 

106. Fecula, or starch, exists in great quantity in the 
vegetable kingdom, both in the higher and lower orders 
of plants. In the stems of some Ferns it is so abun- 
dant that a sort of bread can be prepared from it, 
and as obtained from the higher orders of plants, it is 
in daily use. Without dwelling on the well-known uses 
of the seeds of the cereal grasses, which, however, de- 
pend very much for the nutritive property of their 
Fecula upon its combination with gluten, we may re- 
mark that amylaceous matter exists in abundance in the 
seeds of all plants, in tuberous roo'ts, and the en- 
largements at the base of Monocotyledonous stems. 
From the pith of some trees it is obtained in considera- 
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ble quantity, and forms the Sago, Arrowroot, Cassava 
Tapioca, and Salop, etc., etc., of commerce. 

107 . In the tubers of the Orchises, and other plants 
when examined by the microscope, the Fecula may be 
seen as minute globules ; these globules of amylaceous 
matter when placed in water, of 112° expand, but the 
temperature of 212° causes the bladders to burst, when, 
that which was contained within them is deposited in the 
water, whilst the rest is precipitated : that contained in 
solution is the Dextrine of Biot. If the solution is filtered 
and Iodine added to it, a yellowish brown colour is pro- 
duced, but if added to the precipitate a blue or violet 
colour appears ; showing therefore that the grains of 
Fecula are composed of different substances, and that 
as a test of starch. Iodine acts upon the coats or exter- 
nal portions of the grains, with which it only produces a 
blue colour. 

108. A principle termed Diatase also exists in starch, 
the action of which upon fresh Fecula is peculiar. Ac- 
cording to Guerrin, if 100 parts of starch are dissolved 
in 1393 of water, and mixed with only a little more 
than twelve parts of Diatase, and subjected to a tem- 
perature of 68° Fah., 77.64 parts of sugar are obtained, 
whilst upon a great number of other vegetable substances 
Diatase it has no action at all. 

109. The characters which mark the nature of amy- 
laceous matter are thus summed up by Payen. A com- 
plete insolubility in water and alcohol, both directly and 
at low temperature, a great extensibility, and a remark- 
able contractility under the influence of several agents, 
a blue or slightly viqlet colour, when acted upon by 
the solution of Iodine, the augmentation and predo- 
minance of the colour red in this combination, and its 
great instability during* the progress of the disaggrega- 
tion of the grains of Feoula, and at last a complete 
cessation of all colourability by means of Iodine as 
soon as the disaggregation is carried to the point repre- 
senting its maximum of solubility during cold, that is 
to say, its complete transition to the state of Dextrine. 
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110. Gum, although a terra often used to express 
substances combining several different compounds, and 
even containing the principle nitrogen in small quanti- 
ties, is in consequence of the proportions of its oxygen 
and carbon noticed here. 

111. Mucilage, or Gum, as found in plants, is a 
source of considerable nourishment to them, just as 
Fecula or amylaceous matter. The secretion of it 
takes place in the cellules ; but it is often found col- 
lected in what may be termed its receptacles, which are 
more or less enlarged intercellular passages. Its nature 
varies in the different species producing it ; but the best 
known Gum is that obtained from different species of 
Acacia, Gum Arabic ; it contains a little nitrogen and 
a small proportion of carbonate and phosphate of lime. 
A Gum resembling this in its properties is procured from 
the Ferronia eliphantum, which is praised by painters 
for mixing with their colours, but it is not brought to 
England. Gum Tragacanth contains a peculiar princi- 
ple called Cerasin, into the formation of which Bassorine 
enters, as also into the different sorts of Cherry-tree 
Gums, as they are termed. 

112. The quantity of gum secreted by plants is often 
very great ; a single slit in the bark of Anacardium Occi- 
dentale afforded a mass of forty-two pounds weight. 
The Astragali yielding Gum Tragacanth are said to give 
more of it when mists have been prevailing during the 
night. 

113. Sugar, unlike starch and gum, is not met 

with in particular receptacles in the interior of plants ; 
but is found in solution in the juices, especially of ex- 
ternal organs, where it is sometimes collected in consi- 
derable quantity, and appears on the exterior of them in 
a crystallized state. ' ' 

114. This substance presents many varieties, differing 
in the proportion of their elements, anji the compounds 
they are associated with, the chief of which are Cane 
Sugar, Grape Sugar, Manna Sugar, etc. 

115. The Sugar Cane was* first used by the Chinese 
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in order to procure the sugar now used in commerce, 
and their knowledge spread into India, but in the time 
of the Greeks and Romans this sugar was unknown 
in Europe, and a saccharine material was employed 
which was obtained from the juices of certain Palms. 
In the West Indies especially, it is now obtained in 
large quantities for commerce by evaporation and crys- 
tallization of the juice of the Saccharum Officinarum. 
Lime water is added to neutralize vegetable acid, mixed 
with the juice; albuminous fluids, such as blood, are 
added to entangle and remove impurities ; charcoal to 
destroy colouring matter ; and, according to the most 
improved plan, the syrup is concentrated for crystalliza- 
tion by evaporation in vacuo. 

116. The Beet-root and Plane-tree root contain much 
saccharine matter, and in that obtained as exuding 
from the bark of Fraxinus ornus, called Manna, a prin- 
ciple named Mannite, is found. According to Decan- 
dolle. Manna, occurring, in the form of tears, is caused 
by the injuries of insects on the bark, but that in 
masses, by natural exudation in consequence of a super- 
abundance in the interior of the plant. 

117. The conversion of starch through gummy mat- 
ter into sugar is seen during germination, and it proba- 
bly takes place in the floral structures also. 

118. Sugar is decomposed by sulphuric acid, charcoal 
being deposited, and when acted upon by nitric acid 
produces oxalic and other acids. 


Products composed of Oxygen, Hydrogen, and Carbon ; 
the Hydrogen being in excess in relation to the Oxygen 
to form water. 

119. Wax, b^pt distinguished from the oils by its 
solidity and solubility in alcohol, is also a product of vege- 
tation. In the tribe Myricese this substance is very com- 
mon, the Gales or Dutch Myrtles yielding plenty of it. 

k 3 
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In some parts of America, where tallow is scarce, the 
wax is annually collected from the Myrica cerifera, and 
made into candles. In the Ceroxylon andicola of 
Humboldt and Bonpland, it is secreted in abundance on 
the foliage, and \^hat is called the bloom of many fruits 
and flowers is a sort of waxy exudation. 

120. Oil, as a product of vegetable bodies, is of two 
kinds, fixed and volatile ; the former require a tempera- 
ture of 600° to decompose them, and are little affected 
by water and alcohol, the latter rise in vapour at 300°, 
and are soluble in alcohol. 

121. The fixed oils are found in the cells of the 
tissue of a great many seeds, as the Walnut, hemp, 
castor oil, etc. In the ripe state, these seeds, according 
to Meyen, show no trace of fecula, but which is visible 
enough during the first period of the evolution of the 
embryo, and therefore we may conclude, that it has 
been converted to the fixed oil we find at an after 
period. In germination, this oil is converted into a 
saccharine mucilage, which nourishes the developing 
plant like the sugar in other cases ; and, therefore, fixed 
oil may be looked upon, along with starch, gum, and 
sugar, as belonging to the nourishment of plants. 

122. Though the seed and its coverings are the places 
in which fixed oil is mostly found, it is met with in other 
situations as well, and is found swimming in a fluid 
contained within cells, as in some Charas. 

The following seeds in 100 parts of their weight, con- 
tain a proportion of oil as below : 


Hazel-nut 

00 

Brasdca napus Ol . . . 

• * • 33 

Gardcn-cress 

56 — 58 

Brass, priecox 

30 

Olive 

50 

Hesed a luteola 

30 

Walnut 

50 

Hemp 

... 25 

Poppy 

47—50 

Flax . . .* 

24 

Almond 

46 

Pin us sylvcstris 

.... 22 

Euphorbia lathyris . . . . 

41 

Suntlower 

.... 15 

Brassica campeatris Ol. . 

30 

Grape-seeds + 

.... 10—11 


123. Volatile Oils are generally distributed over most 
portions of plants, being deposited pure in leaves, flowers. 
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and fruits ; sometimes in cellules, in particular structures 
for themselves, and again in vesicles on the surface of 
the vegetable. In the Labiatae, almost the whole of the 
plant is covered with these vesicles, whilst in Umbelli- 
ferae they are found on the fruit in particular receptacles, 
called Vittae. 

124. The odours of plants are chiefly owing to these 
products and sometimes arise from their spontaneous 
exudation, but in other cases require the plant to be 
rubbed or broken. In fine sunny weather the oil is 
secreted in greater quantity, and of a stronger odour 
than in wet seasons. 

125. These oils, (of which oil of Cloves, Cajeput, and 
Cinnamon may be taken as examples), contain two 
principles, Igreusine and Sereusine. 

126. Resin is a term applied to many compound sub- 
stances ; when it is combined with oil it forms an oleo 
resin, when with Benzoic Acid abalsatn, and when volatile 
oil and resin exist together in a viscid and strong-smelling 
state, turpentine ; and there are intermediate states 
between resin and gum, called gum-resins. Resins com- 
bined with extractive matter and fecula, occur in the 
roots of many plants, as in the Ipomsea jalapa, which 
furnishes the Jalap of commerce. 

127. Caoutchouc or Indian Rubber, is obtained by 
exudation, according to Meyen, for commercial purposes, 
chiefly from the Siphonia cahuca and Siphonia elas- 
tica, though many other plants yield it as well ; when 
newly exuded it is of a whitish yellow colour, but 
becomes black on exposure to the air ; it is insoluble in 
water and alcohol, but soluble in naptha and in some of 
the volatile oils, and likewise in a fluid termed caoutchou- 
cine, obtained by distillation from itself. Scarcely any 
oxygen enters into its Composition. 

128. Camphor, as obtained by distillation from the 
Laurus camphqja and Dryabalanops camphora, is of 
a white colour and crystalline texture, insoluble in water 
but soluble in alcohol, acetic acid, and the fixed and 
volatile oils. According to Proust, 100 per cent of 
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Camphor is obtained from the oils of Rosemary and 
Maijoram, 12£ from Sage, and 25 from Lavender. 


Products composed of Oxygen , Hydrogen , and Carbon ; 
the Oxygen being in excess in relation to the Hydrogen 
to form water. 

129. Under this head we can only mention a few of 
the acids of most common occurrence in the vegetable 
kingdom ; further details of them, as well as of all the 
objects just noticed belonging more particularly to Or- 
ganic Chemistry. 


Acetic Acid Destructive Distillation of Fibre- 

Tartaric . Grape. 

Oxalic Wood Sorrel. 

Malic Currant. 

Benzoic Sweet-scented Vernal Grass. 

Gallic Oak or Gall-nuts. 

Hydrocyanic . . . . * • . . Bitter Almond. 

Pcctic * Carrot. 

Laetueic . Lactuca Virosa. 

Moroxyhc Bark of White Mulberry Tree. 

Suberic Cork. 

Succinic Amber. 

Meconic Morphia. 


Kinic, Igasurie, etc., etc., etc. 


Certain products not included under the foregoing heads. 

130. Besides the Alkalis Potassa, and Soda, and the 
Earths Lime, Alumina, Magnesia, and Silica, existing, 
more or less in plants, (though it may be doubted 
how far they are indebted to them by virtue of their 
own elaborative acts) are certain products termed vege- 
table alkaloids ; these have a very bitter taste, which 
they sometimes lose in solution in water, but acquire 
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the peculiar narcotic smell of the plant from which they 
may have been taken. The great quantity of carbon 
and the presence of nitrogen, distinguish them amongst 
other characters from the substances already mentioned. 
Many of the plants, entering into our Materia Medica, 
possess an alkaloid, and it is in general upon this that 
their activity and power depend : in some as many as 
four or five have been supposed to have been found. 
The best known amongst them are 


In the Papaver somnifcnun. 


Strychnos nux vomica. 

I) c adly N ightsha.de . 
Henbane. 

Meadow Saiiron. 
Hemlock. 

Iperacuhana. 

Cocculus indicug 
Thorn Apple. 

Yellow Peruvian Bark. 


Morphia 

Narecia 

Codeia 

Narcotine, etc., etc., etc 

Strychnia 

Brueia 

Atropia 

Hyoseyama * . 

Vcrtaria 

Coni a 

Emetma 

Picrotoxia 

Daturia 

Quinia 

Digitalia, Solunia, etc., etc., etc. 


131. Under the head of Extractive Matter, a great 
number of substances are included, which form residues 
in analytical operations upon more compound vegetable 
products, but no general idea can well be given of them. 

132. There are certain inorganic substances found 
within the cells of plants, composed chiefly of oxalate 
and phosphate of lime, and occuring in the shape of aci- 
cular crystals, either distinct from each other, <pr united 
into a compact fibrous bundle ; and again, as Mr. Que- 
kett expresses it, as small bodies composed of many 
crystals, which radiate from the same centre, thereby 
forming a more or leSs spherical mass : according to this 
gentleman the four-sided prism is most probably their 
ultimate figure. 

133. These bodies are called Raphides, and occur in 
members of all divisions of the vegetable kingdom; 



108 


COLOUR, TASTE, ODOUR. 


lutions of Acetate of Lead and Sulphate of Ammonia, 
whilst I made use of Sulphate of Iron and Ferro Cya- 
nate of Potassa. In these experiments it will be seen 
that materials were employed which react upon each 
other in minute quantities ; the plants impregnated 
with one or other of these substances, were placed to- 
gether in a glass of pure water, but neither Unger nor 
myself ever saw a separation of the absorbed matter by 
the unhurt radicles, but which happened in my own 
experiments as soon as they were cut.” 

138. The last point we may notice, is that in many 
plants the excretion of water takes on a material form 
either in particular organs like the pitchers of Nepen- 
thes, or Cephalotus, or at once upon different parts of 
the surface of the leaf ; and it is stated that water has 
been known to fall as a light rah. from the leaves of 
Poplars and Willows in shady plat es when the weather 
was hot and serene, and the same thing from Cmsal- 
pinia pluviosa, has been observed in the Brazils. 


COLOUR, TASTE, AND ODOUR. 


139. Colour. The mode in which plants receive their 
colour is in three ways ; the most general is that whilst 
the membrane of the structure is transparent, its cellules 
are filled with a colourless fluid in which the coloured 
globules are contained, which by shining through the 
membrane, give rise to the colour ; the second, that 
whilst the membrane, is still transparent and colourless, 
the fluid contained in it is coloured ; the third, and 
least common, is that the membrane itself is coloured. 

140. It was soon remarked that the general colour of 
plants, green, was very mueb altered in its tint accord- 
ing to the degree of light to which the*plants were sub- 
jected,' that when they were grown in a somewhat dark 
place, they got paler, and if. nearly all light was exclu- 
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ded, scarcely any colour was developed at all, such 
plants being called etiolated. 

141. Under Digestion we have seen that it is only 
when exposed to the influence of light that the evolu- 
tion of oxygen from the plant takes place, and that this 
ensues from its green- coloured portions ; that a con- 
nection, therefore, between this and the presence of co- 
lour in a plant exists, was concluded, and from what 
we now know we are at liberty to say, as a general 
rule, that the presence of colour in a \)lant depends 
upon the action of light calling into play those vital ac- 
tions by which the decomposition of carbonic acid is 
effected , and so causing the oxygen to be evolved, 
whilst the carbon remains behind ; and that it is from 
this carbon undergoing certain changes, and producing 
a particular product, that colour has its origin, and in a 
ratio with the negation of light, so will be its deficiency. 

142. i3ut there are many circumstances well known 
that tend to modify this theory very materially. “ The 
Fucus vitifolius/’ says Bonpland, “ removed from a 
depth of 190 feet in the ocean, offers a curious pheno- 
menon in vegetable physiology. Experiments made by 
divers render it probable that beyond a depth of ninety 
feet the penetration of light is very little, notwithstand- 
ing which this Fucus was of as fresh a green as the 
young leaves of our Vine or Grasses.” Though the 
statement regarding the penetration of light is too 
limited in the above instance, there exist facts to show 
that a green colour may exist, and have been developed 
in complete darkness.. Humboldt found some Grasses 
and a Wall Flower quite green in the subterranean gal- 
leries of the mines of Freyburg ; and a Crocus that he 
himself planted there, produced green leaves, flowers, 
and anthers full of* pollen. Besides, it must also be 
allowed that solar light may be dispensed with in the 
production of colour, and that artificial light is suf- 
ficient for it, tliough not for the evolution of oxygen 
from the coloured parts. Decandolle grew some plants 
in the light of six lamps, tvhich he observed to become 

L 
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green, but no appreciable quantity of oxygen was 
evolved ; and Humboldt grew the Lepidium sativum in 
the light of a single lamp, and the green colour was de- 
veloped. That colour is produced by the immediate 
influence of light upon the coloured part is untenable 
in such cases as follow. Wydler showed that in a 
sea- weed taken from a very considerable depth, its inner- 
most parenchyma was of a green colour; the embryos 
of Rhamneao and Malv'iceie are green ; and the same 
colour is seen in the structures immediately surrounding 
the pith, etc., etc. ; and further, our knowledge upon the 
subject is rendered more doubtful by the fact that cer- 
tain plants which generally grow in the shade, and there 
produce a green colour, when exposed to more light 
evince a state of etiolation. Aspidium patens, etc., had 
their fronds quite pale on the spots upon which beams of 
light fell, whilst the other portions which were protected 
from them continued green. 

143. That these and similar facts might be so resolved 

as to tally with the general rule before laid down, 
seems to me notwithstanding, highly probable, when we 
take into consideration that the various processes of nu- 
trition are, as a general body, modified in different mem- 
bers of the vegetable kingdom, and that the amount of 
stimulus necessary to call into play the vital actions of 
these different members also varies ; and moreover that 
we are equally deficient in a knowledge of many of the 
conditions under which respiration and the nutritive 
functions may and do take place, and with which a rela- 
tionship in regard to the development of colour is sought 
to be established. ■* 

144. In respect to the chemical theory of colour in 
plants, several opinions exist ; but we shall only notice 
the views of Macquart upon the subject. 

145. The peculiar matter forming the green colour 
resulting from the modifications that carbon undergoes, 
and from whose various alterations all other colours in 
plants arise, is denominated Chlorophyll. This substance 
is soluble in the fixed and 'volatile oils, alcohol, and 
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ether; in a solution of carbonate of soda it becomes 
of a yellow colour, whilst concentrated sulphuric acid 
changes it to an intense blue. 

146. According to Macquart, Chlorophyll furnishes 
a blue colouring matter by the addition of water, 
and a yellow on the subtraction of water. The 
blue colour, or anthokyan, is the primitive one in all 
blue, violet, red, brown, and orange colours seen in 
plants ; it loses its colour by much exposure to the light, 
is turned green by alkalies, and red by acids, carbonic 
acid being sufficient for this purpose. The yellow co- 
lour, or anthoxanthin, is the base of all yellow colours, 
and is rendered blue by the action of sulphuric acid. 

147. These two primitive colours in various states of 
power can exist in the same petal, though contained in 
different layers of cellules ; the anthokyan being in 
the uppermost range, and the anthoxanthin in the 
lowermost cells ; “ by which means,” says Macquart, 
“ great variety is produced in some plants having coloured 
flowers.” 

148. Besides anthokyan and anthoxanthin it was 
found that in all white flowers there exists a yellowish 
white, or pure white substance, called by Macquart 
flower resin, and which he looks upon as a transitional 
state between chlorophyll and anthokyan, and con- 
siders that the white colour of plants must be regarded as 
a transitional state of green towards blue. 

149. Various as are the differences between the 
colours of plants and their separate portions, they may 
be all more or less reduced to two separate series, at the 
head of which green is *to be placed. The green either 
changes into yellow, this yellow into orange, and the 
orange into orange-red ; or into blue, and this blue into 
violet, and the violet 1nt6 violet-red. The fundamental 
tone in the one series bein'* blue, and in the other yel- 
low, and these tyo colours in the vegetable spectrum 
generating green. 
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Green. 


Blue Green. Yellow Green. 


Blue. 

Violet Blue. 
Violet. 
Violet Red. 

Red. 


Yellow. 

Orange Yellow. 
Orange. 
Orange Red. 
Red. 


Anhydratcd Series. Hydrated Series. 


150. A very remarkable transition of one colour 
into another is sometimes observed. Meyen saw the 
petals of the Tamarind white the first day and yellow 
the second ; though not the beautiful yellow seen in the 
Composite. The Hibiscus mutabilis exhibits different 
tints according to the period of the day, the flowers 
are white in the morning, rose-red at noon, and dark- 
red at evening ; but Saggra found that unless the tem- 
perature was above 66° Fah. they remained white all 
day. From some experiments made by Kortbals upon this 
plant in the East Indies, he remarks, when speaking of 
their results, “ These observations incline me to believe 
that the change of colour of Hibiscus mutabilis depends 
more upon a vital energy proper to the individual itself 
than to external agents/’ Oxygenation seems to pro- 
duce a red chromule in the floweVs, "or rather causes the 
chromule, originally colourless, to pass into red. 

151. Meyen saw upon the Cordilleras near Chili, 
several large shrubs of Colletia spinosa, having both 
red and white flowers, but the colours were confined 
to separate branches; Linnaeus saw blue and white 
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flowers upon Polemonium cseruleum ; and the circum- 
stance of different coloured flowers existing upon the 
same plant is not now considered, as it was formerly, of 
very rare occurrence. 

152. Taste. The sweetness, acidity, acridity, etc., of 
plants are derived from substances we have already 
mentioned, such as starch, sugar, acids, and resins ; but 
whether any particular flavour is pleasant or disagree- 
able , will depend much upon the person perceiving 
it, though all may agree as to any plant having a 
powerful or only a weak flavour. In some the alkaloids 
have a very strong taste, as in Stychnia nux vomica. 
Assafoctida or Devil’s Dung, Aloes, Quassia, etc., are other 
instances of powerful vegetable flavours. Some persons 
will be more apt to discover one particular flavour from 
another, though both may exist in the same plant, and 
the one they think predominates maybe looked upon by 
other persons as existing in a less marked degree than 
the other which they will first notice. Some plants, 
however, obtain for themselves a universal disgust 
or dislike when once they have been employed. The 
twigs and stems of Glycyrrhiza glabra every child gets 
hold of and sucks as long as there is the least possible use 
in sucking; whilst at, the mere mention of* some of 
the Caladia in the West Indies fear will ensue. So 
acid is the Caladium seguinum, that when a small 
piece is chewed, it paralyses the muscles of the mouth, 
fauces, causes the tongue to swell, and deprives the suf- 
ferer of tha, faculty of speech ; and occasionally, says 
Merat, the. lips of « the negroes are wetted with the 
Caladium arborescens jts a punishment for slight misde- 
meanours. 

153. Odour . — The odour of plants is intimately de- 
pendent upon the existence of essential oil ; and the 
more strong and volatile* these oils are, so is the odour 
more powerful and more easily elicited. 

154. The odours given out by plants vary in intensity 
according to climate, many plants indigenous to Europe 
give out more powerful ones when growing in the tropics ; 
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upon the other hand, some plants’ have been shown to 
lose them when vegetating in a warm atmosphere. 
Nocca says a Calendula lost its odour in a warm green- 
house ; and Link observed the Marrubium vulgare to be 
odourless in Portugal. 

1 55. Many plants will not afford their odour until 
bruised or broken ; in others they are so volatile, that 

. they are continually flying off from the plant. The Dic- 
tamnus fraxinella secretes an essential oil in great 
abundance ; and in warm weather this exudes and vola- 
tilizes, so that the air becomes highly impregnated with 
it, and it is said that if a candle be brought near, the oily 
vapour will take fire. 

156. The most curious circumstance connected with 
this subject, is a certain periodicity observed in some 
plants in regard to the evolution of their odour. Hes- 
peris tristis is destitute of odour in the day, but is 
fragrant at night. Pelargonium triste evinces by day no 
trace of scent, but near sunset, and generally at a stated 
hour, it begins to be odorous. Cactus grandiflorus 
developes its delicious odour at the expansion of its 
flower, which takes place an hour after sunset ; and 
Morren observed the odour evolved at intervals of half 
an hour. 

157. According to Chevallier and Bouillay, a great 
number of odorous plants, both agreeable and dis- 
agreeable, exhale a considerable quantity of Ammo* 
niacal gas. 

158. It is a well-known physiological fact, says an 
author, that powerful odours often affect the nervous 
system strikingly, and hurtfully ; even flowers of the 
most delightful odours do it when they are collected to- 
gether in great number. The delicate scent of Lime 
trees when they are in a state e»f bloom, causes faint- 
ness and insensibility to those sleeping und jr them *, and 
Violets have produced the like results in Wealthy females, 
when too many had been placed in the apartments they 
slept in. The influence of vegetable odours upon hys- 
terical females is yet more striking ; but in all such cases. 
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where pleasant odours operate so detrimentally, the 
nervous system is either considerably depressed, or in a 
state of much excitement. 

159. It is quite otherwise, however, in regard to the 
odours of poisonous plants, especially the narcotic ones, 
the exhalation from which will produce the same effect 
as the internal use of the plant itself. This, it is true, 
has been ascribed to the odours themselves ; but some 
of the plants acting most deleteriously in this manner 
are almost odourless. The noxious principle must be 
looked for in an evolution from the plant of its charac- 
teristic property which thus influences the system. 


IRRITABILITY. 

160. By the term Irritability, is most properly under- 
stood the proximate cause of certain phenomena seen to 
take place in plants, such as motion, both spontaneous 
and otherwise, and what is termed their sleep ; the 
excitement of which is followed by such results as, did 
they occur in connection with an animal organization, 
would often be considered as evidences of a power 
of volition in the body in which they were seen to 
happen, or at least of the existence of a nervous 
system. 

161. The evidences generally received as indicative 
of the presence of irritability, may be divided into 
two classes : 1st, Certain actions resulting from the 
excitement of external causes. 2nd, actions seeming to 
have their origin and excitement within the plant in 
which they occur. 

162. Under the flrst division may be included what 
is termed the sleep of plants, though we are perhaps far 
from right, if we consider this phenomenon to depend 
solely upon external agents as influencing the plant ; 
though what may be the other conditions we are com- 
pletely ignorant of. The negation or presence of light in 
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bringing about the phenomena to be mentioned, no 
doubt is considerable ; and an original tendency to a 
periodicity ofc action, the excitement to which has 
been originally impressed upon the plant, also may 
prevail ; but that these are accompanied or modified by 
some powers inscrutable to us, is just as apparent. In 
what we have to mention, a few only of the many 
facts known upon this subject, can here be noticed. 

163. At certain hours, most generally when the 
light comes to be moderated, and the dews of the 
evening begin to be deposited, plants, whose leaves and 
flowers have been erect and expanded during the day, 
begin to droop, the leaflets of the compound leaves 
incline toward each other, and the general petiole is lax 
and somewhat recurved, the flower may droop a little, 
and its petals close one upon the other ; after the ex- 
piration of a certain time, and towards the morning the 
leaves and flowers gradually become erect and unfold, 
and burst out again in all the freshness and beauty which 
can mark them, at this their most fragrant and lovely 
period. 

164. This phenomenon, however, in all its relations is 
subject to innumerable modifications ; in some cases 
instead of a dormant state being induced by the nega- 
tion of light, a most active state of vital energy arises, 
and plants burst out in all their beauty of flower and 
deliciousness of scent. 

165. The younger the plant, the more evident the 
nocturnal position of the leaves ; as a general rule 
their daily position changes with the sinking sun, but 
more depends upon the action of the solar light, than the 
actual position of the sun above the horizon, because in 
dark weather, or when the sun is obscured by a thick 
cloud, the leaves often shut, or *ev<?n never open again 
the same day, when this state continues for some time. It 
was noticed, that on one of the cold c|jiys experienced 
in Germany in July 1838, the larger leaves of the 
Hedysarum sank at 3 o’clock p. m. clothing the stem 
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like a mantle, immediately after the overcloudng of the 
whole horizon. It then rained the. whole time until late 
at night, and the plant remained in its true nocturnal 
condition until the following morning. Some Mimosse 
closed their leaves the same day at a quarter past five, 
and Morren observed, that during the annular eclipse 
which occurred, in 1836, the leaves of many irritable 
plants closed almost completely together. 

166. Decandolle found that he could bring about the 
nocturnal conditions of the leaves of some plants in the 
day-time, and the diurnal conditions at night, by alternate 
exposure of the plants to the influence of the light of 
Argand lamps, but that in other cases he could not. 

167. The times at which flowers close in the evening, 
are various in different species, and also at certain times 
of the year. The Daisy is said to close in summer at 
5 p. m., in spring at 3 p. m. A regular closing and 
opening at certain hours, is to be seen only in young 
flowers j some flowers, after closing in the evening, will 
not open again at their accustomed time, if the sun does 
not shine, and especially if it is cold and rainy. 

168. Some plants open their petals or produce their 
flowers only at night, which, by morning, wither away. 
The flower of Cereus grandiflorus begins to expand at 
about 6 or 7 p. m., is fully blown at midnight, and 
ceases to flourish towards 3 or 4 a. m. ; other plants 
shut their flowers before an impending storm, and others 
close them whilst the sun is shining upon them. 

169. Under this head are also to be classed those mo- 
tions induced in the Sensitive plant, and Venus’s Fly- 
trap, etc., by the contact of external agents ; the Sensi- 
tive plant requires a temperature of 77° Fah., and plenty 
of moisture, in order to exist in a very irritable state, 
and which is said* to* be so considerable in its native 
country, that heavy walking over the ground in the 
neighbourhood, is often sufficient to cause a closure of 
its leaves. 

1 70. Of those under the third head, we may notice the 
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peculiar motion seen in Hedysarum gyrans, which is not 
occasioned by any touch or movement of the air, as in 
Mimosa, Oxalis, Dion sea, etc. ; no sooner, says Linnaeus, 
had this plant acquired its temate leaves, than they 
began to be in motion in every direction ; this move- 
ment did not cease during the whole course of their ve- 
getation ; nor were they observant of any order, time, or 
direction, one leaflet frequently revolved whilst the 
other on the same petiole was quiescent ; sometimes a 
few leaflets only were in motion, then almost all of 
them would be in movement at once ; the whole plant 
was very seldom agitated, and that only during the first 
year. It continued to move in the stove during the se- 
cond year of its growth, and was not at rest even in the 
winter. The irritability of this plant, says Burnett, is 
never so great even in our best hot-houses as it is said 
to be in its native climate, and its motions are very sel- 
dom so lively as those described by Linnaeus ; warmth 
appears essential, for they are always most observable 
when the heat is greatest. That they are not attribu- 
table to the sun's rays, or to any currents of air, is 
shown from the fact that the plant loves the shade, and 
that the motion is most evident when the stove is 
closed, and the atmosphere quite still. 

171. Not a few instances are to be met with in the 
lowest tribe of plants, as in certain Algae, in which mo- 
tion decidedly spontaneous is to be seen, and which 
has given rise to doubts as to whether these beings 
were really plants or animals, and which, accompanied as 
they are by other phenomena which hold no analogy to 
what is seen in the higher orders of either kingdoms, 
have rendered the exact situation of them in the scale 
of created objects a doubtful point, at least with those 
who would place definite limits between the animal and 
vegetable kingdoms j these, however, we shall pass 
over, and notice another subject. 

172. When speaking of germination* and the evolu- 
tion of the radicle and plumula, we remarked the gene- 
ral and powerful tendency of the former to direct itself 
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downwards or beneath the earth, and the latter up- 
wards or above it. Other instances of the disposition 
of different parts of a plant to direct, turn, or twist 
themselves in particular directions, are not wanting, and 
presiding over which a ruling principle is seen which is 
independent of any external exciting cause. 

The tendency of the stem towards light is well 
known. Potatoes which have been lying in dark cel- 
lars during the summer often bud out their stems, and 
immediately direct them towards a hole or crevice 
through which a little light may be entering, and will 
continue to advance towards it until they attain the 
particular spot. Potatoes have been seen with such 
stems twenty feet long. 

174. Du Trochet remarks that there are some 
plants like the common Hop and large Convolvolus 
■which endeavour to avoid the light. He placed stems 
of these two plants in a glass vessel of water close 
to a small window, the tops of the stems were placed 
against the window in the morning, but during the 
course of the day they turned away from it, but in 
the night came back to their original position. The 
disposition qf plants to twine only in a certain course, 
and the almost impossibility of preventing them doing 
so, may be also remembered. 

175. It would require more space and time than can 
be here devoted to enter into this interesting subject 
further than we have done, and to endeavour to prove 
from facts well known to exist amongst the phenomena 
of vegetable organization, that the existence of some 
power of volition, however low that may be, or if you 
will, something superadded to the material structuie, 
of which we have evidences totally distinct from those 
o , enerally received fis proofs of anything else except a 
nervous power, is not an ‘opinion that should be passed 
over with compete disregard, or that is incompatible 
with the modes of our reasoning upon the phenomena of 
other organized bodies. As it is we shall conclude with the 
following remarks from Meyen’s observations upon Mar- 
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tius ; first reminding the student, in the words of an elo- 
quent writer of our own country, (substituting plants for 
animals) “ That if to this mode of reasoning it is objected 
that it would go to establish an immaterial principle in 
vegetable beings, I have only to answer. Be it so. 
There are in some plants phenomena, with regard to 
which we contend, that they are entirely distinct from 
anything we know as the properties of matter.” “ One 
of the most truly philosophical botanists of our 
own time. Von Martius, has endeavoured to prove the 
connection of a mental principle with the body of plants, 
but which with the great mass of botanists will scarcely 
find acceptance, but in truth he has not gone too far, 
for as he himself remarks, the animal form sinks so low, 
as to have extinguished all qualities of animal life, and 
to exhibit on the other hand, the expressions of vegeta- 
ble existence ; and as if returning again; phenomena are 
to be seen in the more highly developed plants which 
belong to animal organization. Animal and vegetable 
life seem by no means to be sharply divided from each 
other, for we cannot, in every case, certify a mind 
.to the one, or deny it to the other. The mind of plants 
is far simpler than that of animals, or can only be com- 
pared with that of the lowest of the scale. We figure 
to ourselves the mind, or psychological principles of the 
Planarise, Polypi, Ifusoria, etc., and the existence of 
which we have no positive reason for denying; and 
if we call to mind the intelligent animating principle 
of a Sensitive plant or of an Oscillatoria, we shall 
fin4 the belief of the existence of a mental principle 
in plants no longer a laughable hypothesis. If we 
regard the plastic conditions of the fertilization of 
plants, we shall find that the descent of the pollen- 
tube, along the canal of the style; its course through the 
cavity of the ovarium, and its entrance through the open- 
ing of the coats of the ovulte into thp interior of the 
nucleus itself, are movements more complicated, and, if 
we may so express ourselves, more intellectual than the 
movements of many lower animals, at least the formative 
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process of the eggs in the true Infusoria, and some other 
animals is carried on in a far simpler manner. As the 
life of plants chiefly exhibits itself plastically in opera- 
tion, the intimations of a pyschological principle are but 
slight, and only seen in connection with the phenomena 
of nutrition, or that evident power which presides over the 
plant, and places in their true combinations and condi- 
tions those materials, giving to it form, and upon which 
the activity of every organ is but conditional. This 
power in a few cases only is seen in such a state of de- 
velopment and perfection, that its intimations can be 
placed alongside the intimations of the sensitive life of 
animals, nevertheless the intimations of design or aim, 
and even the development of means to attain designs 
or aims, is evinced pretty generally in connection with 
vegetable life, and these might alone be sufficient to 
show us, that we have still to place the plant somewhat 
nearer to the animal than we have hitherto done. 


GROWTH AND PROPAGATION. 

176. When speaking of stems under the anatomy of 
plants, we divided them into Dicotyledonous or Exoge- 
nous, Monocotyledonous or Endogenous, and Acotyle- 
donous stems ; we have now to inquire into the manner 
in which they increase in size, and whether they differ 
in this respect from each other. 

177. We have mentioned that in a section of an 
Exogenous stem there is visible a central system 
composed only of cellular tissue, called pith ; next 
to this, and enveloping it as it were in a case, is the 
medullary sheath composed of spiral vessels ,* following 
which are layers of wOody matter formed of fibre and 
vascular tissue ; and, lastly, the bark ; and that there 
run layers of celtylar tissue from the centre of the stem 
to its circumference, called the medullary rays. 

178. Now although this is the general disposition of 
parts in such a stem, instahces are to be met with in 
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which Dicotyledonous plants exhibit remarkable excep- 
tions. 

179. Woody fibre is to be found in the pith of Mira- 
bilis, and spiral vessels in that of Nepenthes ; and in the 
latter stem there are no concentric woody layers, nor 
medullary rays, and spiral vessels occur close to the 
modified bark. In the Peppers which are not arbores- 
cent, the wood exists as scattered or separate bundles 
of tissue for the whole period of life of the plant, whilst 
in those arborescent, according to Meyen, during the 
second year of growth a complete ring of wood is 
formed at the circumference of the stem, but within 
which the wood exists as separate bundles as before : 
and we are much indebted to Dr. Lindley for making 
known several remarkable cases in which there is the 
most curious departure from the normal appearance of 
the Exogenous stem ; but in regard to these, as well as 
to all cases of abnormal development, the remark of that 
author should be carefully remembered, that “ the part 
next the centre is but little affected,” and “ that the 
presence of a central pith, and a greater degree of hard- 
ness in the wood next the centre than in the circum- 
ference,” are the signs from which we may conclude an 
Exogenous growth. 

180. The increase of size in an Exogenous stem 
takes place by the deposition of a new zone of wood on 
the outside of the one last formed, and therefore it is 
said to grow from without, or to be Exogenous. 

181. Now what is the origin of the woody layer by 
means of which the increase of growth takes place ? 
We must confess that at the present moment this ques- 
tion is unsettled, for valid objections appear to exist 
against what must be considered as even the most 
probable views of the subject. We shall notice these 
only, and the objections they are open to. If we 
examine the stem of a plant in spring, we shall find be- 
tween the bark and the wood a layer of viscid matter 
called by Du Hamel, cambium, and reproductive layer 
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’(couche regeneratrice), by Mirbel ; from this cambium 
is supposed to be derived the wood. 

182. The cambium is by some supposed to be depo- 
sited by both the old wood and bark ; by others, again, 
only by the bark, ’ and that it descends gradually from 
above downwards, just as we know the wood is depo- 
sited from the leaves towards the root. The reasons 
that may be adduced in favour of the secretion of this 
matter by the bark, are the following: — In the bark 
of some trees, especially that of the Beech, are often 
to be seen little nodules which cause a projection of the 
bark externally ; these bodies have been particularly 
observed by Du Trochet, who gives them the name of 
embryo-buds ; he considers them to have their origin 
in the parenchymatous tissue of the bark : they have a 
bark of their own, but which is united to that of the 
tree, which, in some cases, may be distinguished by the 
direction of its fibres ; as they continue to increase a 
series of concentric woody layers are deposited in them 
around a central cellular system or pith, they have me- 
dullary rays, and in fact an appearance and nature of 
an Exogenous stem ; by degrees the wood of the em- 
bryo-bud comes into contact with that of the parent 
tree, the bark of the bud being absorbed at the point 
where these meet. In the Cedar of Lebanon, branches 
have been seen proceeding from the summit of these 
embryo-buds. 

183. According to Du Trochet, the buds in spring 
have plenty of cambium, and as woody matter has been 
deposited only in connection with the bark, for these 
buds have no connection at first with the old wood of 
the tree, so the cambium must be looked upon as pro- 
ceeding from that structure. And further, that it not 
only proceeds from the «bark, but likewise is deposited 
from above downwards, is supposed, by Meyen, to be 
proved by the following circumstances. 

184. If in spfing, when the buds have just burst, we 
make two circular cuts, one a short distance from the 
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other, round a stem or branch, and remove the ring-like 
piece of bark between them, at the same time clearing 
the exposed surface of the wood which will be thus left 
bare, so that no portion of the internal layer of the bark 
shall be left upon it, we shall find that by the expiration 
of summer the end or surface of the upper cut is very 
much swollen, whilst that of the lower is scarcely en- 
larged at all. If the branch is now cut across between 
them and examined, above the upper cut we shall find 
a deposition of woody matter ; beneath the lower one, 
no such deposit will be seen ; which is also the case 
in regard to the surface of the wood which was ex- 
posed. 

18b. Leaving these considerations for a moment, we 
may remark that the essence of the theory we are here 
intending to illustrate is, that the new woody matter is 
derived from the cambium, and that this matter has its 
origin in the formative juices descending from the leaves 
towards the root. The objections to this will be spoken 
of afterwards. 

186. In 1809, Du Petit Thouars, in an "Essay on 
the growth and diameter of the trunks of Dicotyledo- 
nous trees, &c.,” proposed a theory upon the origin of 
wood, which has many supporters, and which, accord- 
ing to them, is the only one that can explain the for- 
mation of this structure throughout much of the vege- 
table kingdom. 

187. This theory is that buds upon a tree are not 

materially different from the seed of a plant, and that 
like them they can evolve roots or radicles ; these are 
developed from the base of each bud, and proceed down- 
wards with considerable rapidity between the bark and 
the wood, and connect themselves with the roots of the 
buds below them. These roots* arc nothing less than 
the fibres out of which the « woody layer is afterwards 
formed, and which are nourished by the cambium or 
formative juice from the bark. 4 

188. Supported as this view of Du Petit Thouars is 
by many circumstances, it fails elsewhere. If a scion is 
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taken from a tree with white wood, and placed upon a 
stock whose wood is red, in the course of proper time a 
new woody layer arises, which, so far as the bark of the 
scion goes, exhibits the colour of the scion’s wood, but 
below this shows the colour of the stock ; now were the 
fibres from which the new wood is formed the roots 
from the buds above, the wood ought to have the same 
colour all the way down from the scion from whose 
buds it would be produced ; but it is not so coloured, 
and therefore it could not have been generated by the 
buds above. 

189. Dr. Lindley, however, discussing this subject, 
says, in regard to similar facts: “They are true ; but 
do not warrant the conclusion which have been drawn 
from them. One most important point is overlooked 
by those who employ such arguments, namely, that in 
all plants there are two distinct simultaneous systems of 
growth, the cellular and the fibro- vascular, of which the 
former is horizontal, and the latter vertical. The cellu- 
lar gives origin to the pith, the medullary rays, etc. 
The character of wood is chiefly owing to the colour, 
quantity, size, and distortions of the medullary rays 

which belong to the horizontal system,” “ as the 

medullary rays develope in a horizontal direction only, 
when two trees in which they are different, are grafted 
or budded together, the wood of the stock will continue 
to preserve its own peculiarity of grain, notwithstanding 
its being formed by the woody matter sent down by the 
scion ; for it is the horizontal development that gives 
its character to the * grain of wood,’ and not the per- 
pendicular pleurenchyma encased in it.” Notwithstand- 
ing this a dissentient from the views of Du Petit Thouars 
may say that the colouring matter in the Diospyros 
ebenum Retz, is td b& found within the fibre of the 
wood itself, and though *it is true, only in the short 
pleurenchyma ijs origin ite sufficiently shown, and that 
this is also the case with Coesalpinia brasiliensis, Coe- 
salpinia tapan, and others ; and “ in Tiger- wood the 
long cells of the wood have their membrane somewhat 

m 3 
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coloured, and are filled inside with a yellowish brown 
matter, and the walls of the cells of the spiral vessels 
are thick throughout, and the interior of them filled 
with a brownish colouring matter,” so that, as has been 
remarked, “ anatomical investigations show that in co- 
loured wood the fibre itself shows also a like colour, and 
the tint of the wood is not alone to be ascribed to the 
medullary rays.” (Meyen.) 

1 90. The existence of the embryo-buds already spoken 
of, in which concentric layers of woody matter are seen, 
and which are generated in the bark, militate strongly 
against the theory of Du Petit Thouars, and this coupled 
with a peculiar development of vascular structure, ac- 
cording to M. Decaisne, to be seen in the Beet-root, 
are considered by Dr. Lindley to be the greatest ob- 
jections to the views under consideration. 

191. Returning to the former part of this subject, 
we may now mention the objection to the theory that 
new wood is formed from out of cambium. “ In many 
Exogens of tropical countries, wood is not deposited in 
regular circles all round the axis, but only on one side 
of the stem or along certain lines upon it ; were it a 
deposit from the bark, or a metamorphosis of cambium, 
it would necessarily be deposited with some kind of 
uniformity. In Endogenous trees there is no cambium, 
and yet wood is formed in abundance, and in the centre, 
not in the circumference, so that bark can have in such 
cases nothing to do with the creation of wood. 
(Lindley.) 

192. In regard to these objections we can only allow 
that the last-mentioned one that Endogenous plants have 
no cambium, and yet have wood, militate against this 
view of the question ; but even here If we allow, and 
which we at present must do, a complete difference as 
regards the disposition, arrangement, and relationship to 
each other of the elementary structures in Exogenous 
and * Endogenous stems, may we not also believe that 
such difference only exists as dependent upon a particu- 
lar way in which these structures have their origin, and 
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which may vary in the two stems, and that there is no 
more necessity that they should be produced in the 
same manner than that they should be disposed in the 
same manner. 

193. In respect to the want of uniformity in the 
woody layers of trees of tropical countries, we may 
remark that the theory of Du Petit Thouars is on 
a level with the other in regard to an explanation, for if 
by the one it is made to depend upon a greater develop- 
ment of buds on certain sides of the tree than on others, 
and therefore in those places a greater transmission of 
roots downwards from their bases, so by the other it may 
depend upon a greater transmission of formative juices 
downwards in the bark, instead of fibres free from it. 

194. But it must be candidly allowed that the circum- 
stances adduced as proof of wood not being formed in 
those cases in which rings of bark have been removed 
from a stem is owing to an interruption of descending 
juices through the bark, might be looked upon as equally 
corroborative of an interruption of descending fibres 
from the buds being the cause. The wood when first 
deposited is of a yellowish white colour, and receives 
the name of Alburnum ; as it gets older it has a more 
decided colour, and becomes harder, and towards the 
centre of the plant is called Duramen, or heart wood. 

195. Malpighi seems to have been the first who stated 
that the number of zones of wood seen in a plant was 
equal to that of the years it had lived. 

196. This mode of reasoning is now known to be 
open to much fallacy. In our own climate, and other 
temperate and cold ones, where we are aware that the 
deposition of one zone of wood takes place annually, 
and only one, we may come near the mark ; but even in 
France it was found by Adanson that some Elms which 
were known to have beeli planted for 100 years in the 
Champs Elys£eg, varied in the number of their zones in 
different specimens from 94 to 100 ; but which has 
been explained away by supposing that when planted 
they were not all of the &ame age. 
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197. In those tropical countries in which the wet and 
dry seasons are well marked from each other, so will be 
the periods of vegetable vigour, and the separation be- 
tween the zones of wood be easily seen, but in others 
in which these seasons are not so well marked, neither 
will be the periods before mentioned, and one zone of 
wood will be found running into the other so that no 
line of demarcation can be seen. It has likewise been 
said that in certain tropical situations where the atmos- 
phere and earth are constantly moist during the whole 
year, two periods of vegetation are known, and a har- 
vest takes place in summer and in winter, and that there 
two zones of wood will be annually deposited in plants. 
In the Island of Lu^on Meyen saw, as he supposed, evi- 
dences of such a supposition. Decaisne has said that 
each zone of wood in Menispermacese is the growth of se- 
veral years. Again, the zones are not always concentric 
to the pith ; in plants of southern countries the eccentri- 
city is greatest, especially in those of damp situations. 
In some cases the amount of eccentricity is so great that 
the divergent portion of the zone ceases to have the 
pith within its circumference. 

198. The origin of the Medullary rays which tra- 
verse the woody layer, must be looked for at the first 
period of the growth of the stem ; they are formed out 
of the parenchymatous cellular tissue, which is placed 
between the pith and bark of the young plant, and which 
from the separation of these two from each other by the 
deposit of woody matter between them is extended, and 
flattened into radiating plates. 

199. Kieser and Meyen make *two sort of medullary 
rays ; the large ones or those running from the pith to 
the bark } and small ones found in many stems, and not 
keeping up a connection through* thfe centre to circum- 
ference, but limited in their extent. 

200 Besides a growth connected with the woody 
layers of plants, there is likewise one of the bark to be 
observed, but here the new matter instead of being de- 
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picted on the outside of the old is placed on its face to . 
wards the centre. 

201. When we examine the liber of a stem, we shall 
find it composed of a number of very fine concentric 
layers, generally separable from each other, and varying 
in number according to the age of the plant ; these layers 
are the several depositions of new matter which have 
been generated during the growth of the plant. Mal- 
pighi found, that in one Chesnut tree, two librous layers 
had been formed during the year, but he discovered 
afterwards in a branch two years old, six layers. Mirbel 
observes, that in the Elm and Lime tree, four layers are 
generated every year. Treviranus thinks, that in a 
great number of cases, each zone of wood is represented 
by two layers of liber ; but as a general rule no definite 
conclusions have been arrived at upon the subject. 

202. The Epidermis, which covers the stems of young 
plants, remains sometimes only for a very short time in 
a whole condition, but cracks or peels off’; in other cases 
it will remain for three or five years, when, unable to 
bear any longer the extension of the bark beneath, it 
begins to show fissures. 

203. In different plants the various layers composing 
the bark increase in a greater or less ratio with regard 
to each other ; thus, according to Mohl, in Banksia and 
Hakea oleifolia, the enlargement of bark is most de- 
pendent upon increase of the stratum parenchyma- 
torum ; in Acer campestre upon that of the stratum 
suberosum and librosum ; and in Quercus suber upon 
that of the stratum suberosum. 

204. The developenjent of Cork (the stratum suber- 
sum) in the Quercus suber or Cork Oak, generally com- 
mences in the third or fourth year of the growth of the 
plant ; and it is said, always at the lenticular glands, 
from which it spreads itself over the rest of the plant, 
but dies soon after its development. In the Birch a 
corky generatiofi begins at the eighth year, but unlike 
that of the Cork-tree, it keeps fresh for several years. 
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yields to the extension of the stem, and exfoliates but 
slowly. 

205. In regard to the separation of plates or scales 
from the bark of plants, Mohl observes, (speaking of 
the Genus Prunus more especially,) that the external 
coat of the bark remains smooth for some time in con- 
sequence of a formation of new layers upon its internal 
surface, and a gentle exfoliation at its external one, and 
acquires at the same time a sensible thickness (Prunus 
domestica), but in the end tears off as in the Birch, and 
the surface of the stem becomes rough and scaly ; but 
the scales are not as in the Birch, the result of a new 
development of parenchymatous matter external to the 
stratum parenchymatosum, but have their origin at an 
expense of the parenchymatous layer itself, and librous 
one as well ; but Physiologists have been wrong in sup- 
posing, that the scales are the result of a mere desicca- 
tion and simple exfoliation of the bark ; the layers of 
the bark forming the scales are separated by thin layers 
of new tissue developed in the third or fourth stratum of 
the bark, before they become completely detached ; the 
separation of each portion being thus as it were pre- 
pared. In Prunus, a series of superimposed scales are 
found, which separate at first by their edges, but remain- 
ing for some time fixed upon the stem, whilst in the 
Plane-tree the scales fall as they form. 

206. We shall now turn to the Endogenous stem, and 
we shall find that on examining one, and comparing it 
with that of an Exogenous plant great differences in 
appearance present themselves. 

207. In an Endogenous stem no true central cellular 
system or pith is to be seen, the nearest approach is to 
be met with in Palms, - in which the cells of the general 
cellular tissue continue pretty large* in the centre of the 
plant, and are often filled with amylaceous matter ; but 
even through this part bundles of woody fibre and vas- 
cular tissue run along, and no separation of the cellular 
mass from the rest of the stem is to be observed. 

208. The woody matter is arranged as bundles of 
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fibrous and vascular tissue running down the stem, and 
is imbedded in the general cellular substance, each 
bundle keeping distinct from its neighbour, and no con- 
tinuity of them exists, so as to give rise to the compact 
uniform layers seen in Exogens, however close the fibres 
may happen to be, as in the Palms. 

209. No medullary rays similar to those of Exogens, 
and no true bark enveloping the whole structure of the 
stem is to be found. 

210. Close relationships have been endeavoured to 
be established by some between the Endogenous and 
Exogenous stem, medullary rays have been said, to 
exist in the Aloe ; and the rhizoma of a Tamus, ac- 
cording to Du Trochet and Mohl grows like an Exo- 
gen, whilst the ascending stem preserves the organi- 
zation of an Endogen ; and, says Mohl, speaking of 
the Rhizomse of Tamus elephantes, and T. communis, 
“there is a central parenchymatous body abundantly 
filled with amylaceous matter, in which run but few vas- 
cular bundles, and a parenchymatous bark formed exte- 
riorly of a thin layer of corky cellules ” M. Decaisne 
has shown, that a great number of Exogenous plants 
are completely destitute of liber in certain parts, and 
Phytolacca dioica in the whole of its stem, and as the 
liber is always wanting in Endogens, so an analogy is 
supposed to be established ; and finally, according to 
Mohl, the stems of Endogens and Exogens are the 
same during the first year of their growth. 

211. In respect to these and similar facts, which do 
not admit of discussion in an elementary work, we may 
use the words of Steinheil, “ That without doubt a new 
course has been opened to observation, and there are a 
series of facts yet incomplete, which require to be con- 
nected by some gesierol formula but at present we 
must believe, that Endogenous and Exogenous stems 
are distinct from each other. 

212. According to the famous hypothesis of Des 
Fontaines, the increase of size of the Endogenous stem 
takes place thus : At the ^centre of the stem, formed at 
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first by the union of the bases of the leaves, bundles of 
fibres are generated ; more bundles continuing to be 
formed, then push away those formed before them, and 
gradually press them towards the circumference, this 
central generation, and pressure towards the circumfe- 
rence going on, causes the latter to become so hard, 
that at last it will not yield to any more pressure ; 
increase of diameter therefore ceases, though that of 
length continues : and thus from the stem growing from 
within, the new matter pushing the old outwards, it 
receives its name of Endogenous. 

213. It is now satisfactorily proved, however, that the 
manner of growth is somewhat different from that men- 
tioned above, and the term Endogenous is not so appli- 
cable as was formerly supposed. 

214. The younger Moldenhauer, several years after 
the announcement of the views of Des Fontaines, which 
took place in 1796, stated, that the woody fibres proceed- 
ing from the bases of Palm leaves, dived so much more 
towards the centre of the stem, the older the leaves were, 
so that the inner bundles of wood were to be looked 
upon as belonging to the oldest leaves, just ti e reverse 

* of the theory of Des Fontaines. Latterly, the researches 
of Mohl upon Palm trees, brought to Europe by Mar- 
tius, and those of Decandolle, Meyen, and others, have 
proved, that the youngest formed bundles of woody 
matter lie in the centre of the stem at first, but as they 
run down it diverge to its circumference, so that the 
bundles do not lie parellel with each other, but that 
there is a continual crossing of the inner over the outer 
ones ; and that, therefore, from observations upon 
woody Endogens, the following seems to be their mode 
of growth. 

215. The new leaves at the tdjp of the stem develop 
fibrous roots or woody bundles, which pierce down- 
wards along the axis towards *the centr^. in which they 
continue to run for a certain distance, and then di- 
verge out towards the circumference, having attained 
which, they keep running down in a parallel direction 
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by which means the stem becomes much harder at the 
base than elsewhere. 

216. In the Grasses the stem is hollow, having a dia- 
phragm or partition at the various nodi ; the vacuities 
arise from the inability of the centre of the stem (ori- 
ginally solid) to keep up with the increased growth, 
and the consequent quick extension of the circumference 
from it. 

217. Of the Acotyledonous stem, the only example 
we shall choose will be that of an aborescent Fern. 
The stems of these plants vary in appearance according 
to the species, and to give a general view of them is 
rather a difficult matter ; but they all show separate bun- 
dles of woody matter like the Endogenous stem, and 
these bundles are arranged in a circular manner near the 
circumference of the axis. The bundles themselves may 
be round, elliptical, inregular, or sinuous, and contain in 
the centre spiral vessels, or modifications of reticulated 
ducts. A cellular parenchymatous tissue generally occu- 
pies the centre of the stem, which, when fresh contains 
much fluid and large grains of amylaceous matter. The 
external dbvering of the stem, or bark, if we may so 
term it, according to Mohl, is composed of two layers, 
which gradually run together so as to form only one. 
The growth of these stems takes place by development 
of matter from the terminal leaves, the wood being 
formed of the converted bases of their petioles. 

218. Mohl traces a relationship between these stems 
and those of Cycas, Treviranus with the Conifera, and 
Link and Meyen with the Endogense. 


• GBNEKATION. 

219. The last function -tie have to speak of under the 
physiology of plants, is at the present moment a com- 
pletely unsettled question, in regard to many of its rela- 
tionships, on account of tire diversity of opinion enter- 
ic 
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tained by some of the first botanists concerning its true 
nature, and the very opposite views taken by them of 
certain of its phenomena, seemingly substantiated by 
existing facts ; and the student must be warned that de- 
cisive conclusions upon many points connected with it, 
are just now totally out of the question. What follows 
we shall class under separate divisions, so that the no- 
tions generally held upon the subject, and which are of 
older occupancy, shall not be confounded with those of 
less general acceptation and of younger birth ; but all 
of which are equally necessary to be regarded even in a 
work essentially elementary. 


First Division . 

220. During a certain period of the life of the plant, 
we find within that part of the pistil called the ovarium, 
the body termed the ovule, and that at an after period 
this ovule has become transformed into a seed, and is 
contained within the altered ovarium or pericarp. 

221. If the ovule had been removed and placed under 
the conditions of germination, we should have found that 
it would have remained an inert mass as far as regard the 
results which should follow these conditions ; but when 
in its altered state as seed, it is subjected to the like 
circumstances, the evolution of another being like that 
in which it had its origin is seen to take place. 

222. Now we say this transformation of the ovule 
into the seed is the result of impregnation, fertilization, 
or fecundation, and that without <this having taken place, 
the ovule never could have been changed into a seed, 
nor have produced another being, and that the process 
essentially consists in the pollen, *• which is contained 
within the anther coming sctaaehow or other into con- 
tact with the stigma, or absorbing surfaces of the pistil, 
and then transmitting some vivifying influence into the 
ovule, by which it is impregnated f or the perfection of it 
into seed takes place : that the vivifying influence and 
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the germ to be vivified have their origin in separate 
organs ; that the former is to be looked for as connected 
with the stamen, the latter with the pistil, and finally 
that we have therefore sexes in plants, the stamens of 
which may be held analagous to the generative organs of 
male animals, the pistilla, to those of females. 

223. To trace how far back the knowledge of different 
sexes in plants existed, and to prove how early the par- 
ticular structures representing each sex were known, is 
not our place here ; but we may remark that Theophras- 
tus speaks of bringing the male Date in contact with the 
female one, in order to procure fruit ; and that Zalu- 
ziansky in 1604, (if not in 1592,) says that most plants 
are hermaphrodite, for they show both male and female 
generative organs. The circumstances too which have 
inclined the world towards a belief in the existence 
of distinct sexes in vegetables may be passed over, as- 
suming for the present, that such is really the case. 

224. The act of fecundation ensues in most cases, 
whilst the flowers of the plant are in greatest beauty, 
and begins with a degree of rising of the anther, accom- 
panied by a dispersion of pollen ; in some plants it is ac- 
companied by the evolution of heat and a strong odour ; 
the first being especially seen in the Aroidese, but this 
rising of the anther and dispersion of pollen, may take 
place at later or earlier periods, even as* soon as the 
flower opens, and in some cases in the closed flower. 

225. In the greater number of cases, damp and rainy 
weather is detrimental to the plastic process of impreg- 
nation; and we know several submerged plants whose 
flowers rise to the surface of the water, to await this 
process ; but on the other hand, we know plants in which 
it takes place beneath its surface. 

226. It is doubtful how far very high temperature is 

injurious to the performance of impregnation, though 
said to be so in some works upon the subject ; for Meyen 
saw the most luxuriant vegetation upon the coast of 
Southern China, whilst for months the temperature was 
nearly 100° Fah. * 



136 


GENERATION. „ 


227. The diffusion of the pollen upon the surface of 
the stigma takes place most quickly after the dehiscence 
of the anther, of course in those cases in which the 
flowers are Hermaphrodite, and the anthers placed near 
to or on a level with the stigma ; on the other hand, when 
the plant is Monsecious or Disecious, and even in Her- 
maphrodite flowers, when the position of the sexual 
organs is not as we before stated, a more or less 
lengthened period must ensue ; and not only this, but 
often some intermediate means, independent of the 
plant, must exist, by which it may be effected. 

228. These arc generally insects and wind, the former 
flying about from flower to flower in search of nourish- 
ment, and attracted by the saccharine matter found in 
many floral structures, in their endeavours to obtain it 
rub their bodies against the anther, and thus carry off 
with them in their flight the pollen, which by their after- 
wards alighting upon a female flower is enabled to fulfil 
its purpose. The wind disperses pollen in the air, which 
at length falls upon different objects, and amongst them 
the female flowers of plants ; the Sulphur rain, as it is 
termed, being nothing more or less than quantities of 
the pollen of Pinus sylvestris, cairied about in the air 
and afteward deposited. 

229. In many plants the stamen, at the time the 
anther bursts, and the pollen should be evacuated, moves 
toward the stigma. In other cases the stigma moves to 
the stamen , and again both may approach toward each other, 
in order that the necessary contact may be effected. 
All such cases afford examples of irritability. 

230. The pollen being fixed upon the stigma, the 
next thing that takes place is the protrusion of the pollen- 
tube. In general only one tube protrudes from each 
grain of pollen, though in some' cafies, it is said, that 
several may be seen ; as the protrusion of the tube goes 
on, it pierces through the stigma, and^proceeds down- 
wards to the ovarium through the interior of the style ; 
as it runs down the style, its course is mostly pretty 
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straight and direct, though sometimes it twists and turns 
about very remarkably. 

231. In this passage of the pollen-tube downwards 
from the stigma, the object of it has been to come into 
contact with the ovule; this the end of the tube at 
length meets with, and having done so it enters it by 
the foramen ; and this being accomplished, it pierces the 
point of the nucleus. 

232. The nucleus, in most plants, is a conical body 
formed of a mass of cellular tissue, whilst in some it ap- 
pears aj a hollow cellular skin or case. 

233. When the nucleus is composed o + ‘ a solid mass 
of tissue , about the time when the pollen comes into 
contact with the stigma — that is as a general rule — a 
vacuity or boll w appears within it at some little distance 
from its upper end This enlarges, proceeding down- 
wards along the • is of the nucleus, whose tissue gra- 
dually more or less disappears, a new membrane is 
formed, which now encloses the enlarged hollow, and 
we have formed the sac of the embryo, or quintine of 
some w'riters. 

234. In most cases the sac of the embryo is com- 
pletely developed by the time the pollen-tube pierces 
the nucleus, at least at its upper or micropyle end 
and which is the part coming into contact with the 
tube which is entering ; but sometimes* the sac is 
not begun to be formed until the pollen- tube has 
already reached the nucleus. 

235. The pollen -tube, having entered the ovule by the 
foramen, and pierced the nucleus at it upper part, comes 
in contact with the sdc of the embryo ; at the upper 
part of this sac, according to Brongniart, a transparent 
little bladder, containing minute granules, is then to be 
seen, which is open at one point, and seems to have had 
its origin in a pressing inwards of the membrane of the 
sac of the embiyo. In ‘this bladder, after a time, a 
cellular mass is formed, and our present knowledge (says 
Meyen) upon this subject satisfies us, that this bladder 
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is the first formation in the process of generation ; but 
the origin of which is to be looked for in the material or 
dynamic influence of the pollen-tube, (the development 
taking place in the interior of the ovule, and within the 
sac of the embryo,) and by no pressing in of its membrane. 

236. After a little time this bladder is extended in the 
form of a thread, or suspensor, as it is by some termed, 
having a larger and swollen cell at its lower end, and 
then, and not before, is the future embryo to be seen 
within this swollen end of the suspensor. 

237. In those cases, in which the nucleus already 
exists as a holloto case, the plastic process is a little dif- 
ferent, the pollen-tube having entered the ovule by the 
foramen, pierces the end of the nucleus as before, but 
descends at once into the interior of it, at the end of 
which, after a certain change, the little bladder is formed, 
and which presents the same modifications as mentioned 
before, in regard to the suspensor and embryo. 

238. In no case whatever is the young embryo to be 
looked upon as produced directly by the end of the 
pollen-tube, and therefore a product, originally of the 
stamen ; but as arising within the nucleus, on account 
of certain influences conveyed there by the pollen-tube, 
and, therefore, is a product of the pistil. 

239. The difficulty of knowing what takes place at 
the union of the end of the pollen-tube with the upper 
end of the embryo sac, can only be met by the igno- 
rance we are in of a somewhat analagous process in the 
animal body. 


Second Division. 

240. Without stopping to notice the opinions of Spal- 
lanzani, Smellie, and some others, who have denied the 
existence of sexes in Plants, *we shall «tate the views 
of some eminent living German botanists, upon the 
subject of generation, and wjhich at the present mo- 
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ment cannot be denied, as possessing claims to the atten- 
tion of every one, both on account of the authority 
which the names of their highly reputed authors con- 
vey, and the most evident foundation in facts, according 
to them, from which their opinions are derived, as shown 
by the microscopical observance of the minute structure 
of the plants which they have examined. 

241. According to Schleiden, a cellule in the interior 
of the nucleus, at first differing in no way from the other 
cellules, developes itself in a disproportionate manner 
soon after the evolution of the primine and secundine, 
or coats of the ovule, and presses upon the nucleus, the 
parenchyma of which is absorbed from the interior 
towards the exterior. This cellule is the sac of the 
embryo (membrana amnii Malp. sac embryonnaire 
Brong. quinfine Mirb.) and exists in all the flowering 
plants, without exception before fecundation. 

b. The contents of the sac of the embryo are a for- 
mative matter for the cellular tissue, which, sooner or 
later, often before fecundation, developes itself in the 
sac, and when not absorbed, during the growth of the 
embryo, forms the endosperm, (Albumen of most 
authors.) 

c. The grain of pollen consists essentially of a sim- 
ple cellule, the membrane of which is as thin and trans- 
parent as water, and moreover in a state of vital de- 
velopment. The contents are fecula mucilage, or gum, 
in a word, the formative matters for cellular tissue all 
the rest is indifferent and accidental to the. character of 
the grain of pollen. 

d. The ovary is alwhys in free communication with 
the exterior ; and when a true style exists, it is along its 
canal this communication is seen. 

242. A cellular tissue, # more or less peculiar, covers 
the placenta, the internal walls of the ovary, and the 
canal of the style, and terminates in the papillae of the 
stigmata. This cellular tissue is the conducting tissue. 

e. At the period of fec\yidation, the conducting tissue 
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(comprising the papillae of the stigma) secretes a 
mucilaginous fluid, which is more or less perceptible 
upon its surface, and in the inter- cellular spaces. 

f. The pollen, dispersed by the dehiscence of the 
anther, falls upon the stigma, and the essential mem- 
brane of the pollen elongates itself as a tube, which 
following the conducting tissue, extends itself to the 
placenta and ovule. 

g. Arrived at the ovule, the pollen- tube enters the 
aperture of its integuments, traverses the summit of the 
nucleus (Mamelon d'impregnation Brong.), following 
the inter- cellular meati, and attains the sac of the 
embryo. 

h. The pollen-tube pushes the membrane of the sac 
before it, folding it inside and around itself, causing its 
own extremity to penetrate in appearance the sac of 
the embryo. 

243. The extremity of the pollen-tube, having thus 
attained the sac of the embryo, swells into a spherical 
or ovoid form, and its contents change into cellular 
tissue. It produces the lateral organs, one or two coty- 
ledons ; but the original extremity, forming the plumula, 
remains more or less distinct. 

i. The part of the pollen-tube, situated above the 
embryo, and which is strangled by this duplicature of 
the embryo sac, which surrounds it, is obliterated sooner 
or later, so that the embryo is effectively contained in 
the embryo sac. 

k. In consequence of their development, the other 
parts of the ovule give birth to the integuments of the 
grain, and to the albumen ; buc we cannot determine, 
in a general manner, to which of the young organs of 
the ovule the several parts of the seed are related. 
This determination must result for each family, by a 
study of its special mode of development. 

l. from these facts it results, that w<\ have named the 
sexes in plants quite wrong, for the grain of pollen must 
be looked upon as giving the germ of the new being ; and, 
therefore, the anther is a female organ, and the sac of the 
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embryo is to be regarded as the male principle, but which 
only dynamically determines the organization of the material 
foundation. 

244. Professor Wydler of Berne, after an examina- 
tion of the views of Schleiden, connected with observa- 
tions made by himself upon the function of generation 
in the vegetable kingdom, comes to the following con- 
clusions : — 

1st. Plants have not their sexes disposed in the 
manner hitherto believed. 

2nd. The anther, so far from being a male organ is a 
female one — it is an ovary ; the grain of pollen is the 
germ of a new plant, the tube of the pollen becomes the 
embryo. 

3rd. The transformation of the tube into an embryo, 
takes place within the embryo sac, and which seems to 
determine its organization, and prepares for it its first 
nourishment. 

4th. The teguments of the ovule serve as a protect- 
ing abode to the embryo. 

5th. The embryo lies freely in the embryo sac, it pre- 
sents, in respect to the ovule, an inverse position, its 
base (radicular extremity) being directed towards the 
micropyle, its summit (cotyledonary extremity) to the 
chalaza. 

*245. In the “Annales des Sciences Natnrelles,” are 
the following remarks of M. Mirbeland Ad. Brongniart, 
on the views of Schleiden and Wydler : — 

“ For many years,” says Mirbel, “ I have laboured with 
M. Spach, to illustrate the origin of the several organic 
systems of the flower^ and the succession of their de - 
velopments. I have read, with great attention, the two 
important memoirs published by M. Schleiden. This 
phytologist is, in irfy cJpinion, an excellent observer, an 
original and ingenious writer ; nevertheless, many of his 
conclusions app^pr to me hazardous. He has seen the 
tube of the pollen penetrate through the endostome and 
exostome into the interior of the ovule. I do not deny 
the fact — others have also ’seen it. He has seen in the 
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nucleus a little membranous sac, (that is to say a 
utricle) which he considers as the first sketch (6bauche) 
of the embryo. This is not in opposition with what I 
have seen and published. But he affirms, that this sac 
is no other than the extremity of the tube — and this is 
what is to be doubted ; according to this philosopher, 
the doctrine of the existence of sexes in plants is 
erroneous. The analogy which has been supposed to 
exist with animals is untenable. To the stamen alone 
belongs the generative power ; the pistil only serves the 
purpose of gestation. M. Spach and I hope, however, 
to prove, that in certain species, the utricle which is sup- 
posed to commence the embryo already exists at an epoch 
when the pistil is enveloped in such a manner that the 
tube of the pollen can find no practicable way to arrive 
at it.” Brongniart recals to mind, “ that in his memoir 
upon the generation of plants, he has proved, that in 
some plants, and particularly in the Cucurbitaceae, the 
embryo vesicle looked upon by Schleiden, as formed 
by the extremity of the pollen-tubes, existed before 
fecundation had taken place. Since when, he is farther 
assured of the extension of the tubes of pollen to the 
summit of the nucleus, and of their adherence with 
this part of the ovule in a great number of plants ; but 
that it appears very doubtful to him, that the extremities 
of these tubes are the origins of embryos, as M. Schlei- 
den and Wydler pretend.” 

246. In connection with this it is best perhaps 
to mention the recent discoveries of Mr. Griffiths, 
who has proved the remarkable fact of the ovule in 
Loranthus and Viscum not being formed till some 
time after the diffusion of pollen on the stigma. The 
results of his observations, which only can be given, 
are that — 

a. During an early period the ovary is solid. 

b. That the ovule is formed posterior to fecundation, 
and that it manifests itself in a cavity Formed by an ex- 
cavation of the tissue of the ovary. 

c. That the first development of the embryo appears 
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a long time after that of the ovule, and that the em- 
bryo is attached to the summit of the latter by a cellular 
cord or funiculus. 

247. In summing up, Mr. Griffiths observes, that 
this remarkable fact of the formation of the ovule after 
impregnation, tends materially to increase the difficulty 
of comprehending or even forming a conjecture upon 
the nature of the first degree of the formation of an 
embryo. It is evidently in complete disagreement with 
the idea that the ovule is a receptacle adapted or neces- 
sary for the development of the embryo, which, accord- 
ing to this opinion, is supposed to proceed entirely and 
directly from the anther. 

248. Endlicher seems to have been the first (at least 
according to his own work dedicated to Dr. Brown,) 
who had his doubts of the truth of the hitherto re- 
ceived opinions of the generation of plants, and has 
promulgated that the anthers are to be likened to the 
ovaria of animals, and the ovulum to the uterus ; but 
that the male organ is to be looked for in the stigma. 

249. Before concluding this part of the subject, we 
may remark, that the power of generating hybrids ex- 
ists in the vegetable as well as the animal kingdom ; and 
in the former the instances of mules are of far more 
common occurrence than in the latter. 

250. It is said that more pollen is required to ferti- 
lize a plant in the way of Hybrid generation, than in 
the regular manner, and that the plants produced are 
only fertile themselves to the third or fourth generation. 

251. Propagation. Plants may be propagated in va- 
rious ways by slips or cuttings , layers, graftings, and 
bulbs, etc. In propagating by slips, a portion is cut 
from the plant intended to be propagated, and either 
placed at once in the ground, or else upon a cut sur- 
face on another tree of the same family, the latter 
process being called grafting. In grafting, the slip 
cut from the tree to be propagated, is called a scion, 
and the tree upon which it is placed, the stock; 



144 


PROPAGATION. , 


the union of the scion with the stock is effected by 
means of the cambium which exudes from the cut 
surfaces of the two portions, becoming organized, and 
producing complete union. “ As the graft is merely an 
extension of the parent plant from which the scion 
came, and not, properly speaking, a new individual, so 
it is found to be the best method of propagating ap- 
proved varieties of fruit trees, without any danger of 
altering the quality of the fruit. Till lately grafting 
was confined to the ligneous plants, but it is now suc- 
cessfully practised on the roots and shoots of herba- 
ceous vegetables ; and the Dahlia is grafted by the root, 
the Melon on the Gourd, the Love-apple on the Potatoe, 
etc., by the shoot.” — (Loudon.) 

252. Plants may be otherwise propagated, as by 
means of the bulbs generated in the scales of larger 
bulbs ; by the latent buds in the tuber, as of a Potatoe ; 
by the buds occurring sometimes on the leaves, and 
upon the stem in the axilla? of other buds, etc., etc. ; 
but upon the whole of this subject the practical works 
of Loudon should be consulted. 
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PATHOLOGY. 

1. Under this head we shall only enumerate the au- 
tumnal or hibernal colouration of the leaf, its fall, and 
the occurrence of ergot and of galls — though the pro- 
priety of ranking one of these phenomena under this 
title, may, perhaps, be questioned. 

2. Hibernal colouration, etc., etc. Leaves may be di- 
vided into two great classes ; those that change their 
colour and fall off in the autumn, or a little later, and 
those that change their colour in the autumn, but pre- 
serve their leaves through the winter. . 

3. In some plants a discolouration of the leaf takes 
place some time before it falls, but in others the fall oc- 
curs whilst the leaf is yet green, and sometimes the dis- 
coloured leaf remains for a considerable time upon the 
stem. 

4. Mohl has stated that the change of colour has no 
connection with the death of the leaf in which it oc- 
curs; however it may be dependent upon its altered 
functions, and that the dqath going along with the dis- 
colouration is only accidental. 

5. The discolouration of the leaf, however, appears 
to me more nearly related to the decay of vegetative 
vigour than is by some .apparently allowed ; and this 
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seems to be shown by the nature of Evergreens, which 
we know are hardy plants, in one sense of the word, 
and are able to keep up a degree of vegetative vigour, 
when others do not, or cannot, although they are often 
unable to bear the same degree of cold which these plants 
may, in consequence of their dormant, or as it were, 
hybernating condition. In Evergreens we often find a 
discolouration taking place during winter, and the leaves 
becoming green again on the return of activity in the 
spring. 

6. According to Berzelius, the yellow colour in the au- 
tumnal tint of leaves has no connection with the yellow 
colour, or anthoxanthin, of the coloured parts at this or 
other periods, but is a peculiar matter between fatty oil 
and resin, which he calls xanthophyll ; and says, in regard 
to its origin, “ We have every reason for believing, since 
the green colour disappears and a yellow takes its place, 
that the xanthophyll has its origin in the green by 
means of a change in the organization of the leaf, pro- 
duced by the cold, and thus giving rise to altered or- 
ganic processes. The brown colour has likewise no 
connection with the yellow*, and the different propor- 
tions in w'hich this brown occurs with the yellow, give 
rise to the diversity of tints in autumnal colours.” 


FALL OF TUB LEAF. 

7. Various opinions have been given upon the sub- 
ject, but the causes of this phenomenon have been con- 
sidered as too much dependent upon individual circum- 
stances. 

8. It does not appear to me that it takes place from 
the derangement of any particular structure or function 
producing death of the part; and then its separation 
from the healthy ones, but that leaves^possess, as Vro- 
lick' believed, a peculiar life, in which various periods 
may be distinctly marked ; and that when they fall 
they have attained their greatest age, the whole func- 
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tions of the organs having been gradually decaying up to 
that period ; when they have decayed completely — the 
part thence becoming dead or sphacelated, is thrown 
off from the healthy portions. The separation of these 
dead portions from the sound ones, is no more depen- 
dent upon the division of the spiral vessels or such 
individual circumstances, than separation of a gan- 
grenous part from an animal body is upon a solution 
of a continuity in the arteries or veins, but is brought 
about by some general process affecting the whole struc- 
tures at the line of demarcation between the two por- 
tions, a local action having its origin in the whole vital 
powers of the individual. 

9. Du Petit Thouars gave as a reason for the fall of 
the leaf, a snapping of the spiral vessels, which keep up 
the communication from the leaf to the interior of the 
plant, brought about by the increase of distance taking 
place between the leaf and the medullary sheath by the 
deposition of new wood between them ; and Decandolle, 
the hardening and choking up of the vascular and ex- 
haling structures which ensue from the solid matters 
left after the exhalation of their dissolving media. 


ERGOT. 

10. The disease of Ergot, or Spur, is seen attacking 
certain kinds of Grasses, chiefly used for domestic pur- 
poses j and more especially Rye. 

11. Some have looked upon it as a disease of the 
grain occurring spontaneously, others as the result of 
injury by insects; but it is now generally considered 
that Decandolle has .sufficiently proved it to be a distinct 
parasitic plant, which locates itself in the ovary of the 
grass. By the presence pf the Acinula clavus in the 
ovarium, the st%d and its coverings, instead of being 
properly developed, are perverted at an early period of 
their growth, becoming partially mixed up with the 
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fungus which protrudes from the husk in the form of a 
club-shaped body. 

12. This disease is more commonly met with on 
the continent than with us ; and is chiefly seen attacking 
plants in a poor and wet soil.' 

13. The most remarkable point connected with the 
diseased state of the Grass is that when the diseased 
structure is received into the human system, a tendency 
to gangrene very often fatal, arises, which takes place in 
the extremities. 

14. This happens in those cases in which bread, made 
of the diseased grain, has been eaten. 

15. When some of the fungus is taken in small 
quantities by the female during parturition, strong mus- 
cular contractions of the uterus ensue ; its action upon 
the uterus, how*ever, is not alone confined to this period, 
as in Germany it has been lately employed, and seem- 
ingly with much advantage, in profuse and violent 
menorrhagia. 


GALLS. 


16. The plant most liable to the attacks of this 
disease is the Oak ; it consists in the production of a 
number of excrescences upon the petioles, leaves, etc., 
of the plant, which are caused by an insect, the Cynips 
quercifolisp, piercing with its sting the substance of the 
plant, and then depositing its eggs in the small opening 
it has left. 

1 7 . The irritation which this produces, occasions, as 
it always does in organized bodies, a greater flow or 
modified dynamic state of the fluids at the part, deposi- 
tion of matter takes place at the wound^ and an excres- 
cence is the result. 

18. Dr. Thomson says, “ it is puzzling to conceive 
how the insertion of so minute a body as the egg of the 
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Cynips, should cause so singular a divergence from the 
ordinary growth of the part. The simple puncture 
and the mere mechanical irritation are not sufficient -to 
explain the phenomenon in a satisfactory manner. I am, 
therefore, disposed to think, that some acrid secretion is 
injected from the ovipositor along with the egg, which 
acting locally, like the vaccine virus, or any other acrid 
lymph, that in the animal body produces a specific local 
change in the structure of the part, is the chief cause of 
the irritation.” 
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SYSTEMATOLOGY. 

1 . Very early indeed are the evidences to be seen of 
an attempt upon the part of man to trace out analogies 
which might exist between the various individual plants 
which came within his observation; these analogies, 
however, at the first onset were observed only in the 
most common and self-evident relationships which the 
individuals bore to each other, and no knowledge of any- 
thing beyond them existed at the time. Since these early 
trials to the present moment the signs looked upon as con- 
veying the evidences of relationship have been gradually 
altered, because the 'nature of the facts, as entitling us 
to establish such connection, have been looked upon dif- 
ferently by those tracing it. Sometimes the most limited 
views have been taken of what those circumstances 
should be which entitle us to collect together many 
beings, and to say, these are sufficient to show their rela- 
tion to each other, and their relative situation in the 
scale of bodies ; and on the other hand the most extended 
notions have existed ; the structure' of these beings has 
been minutely examined ; thfe agreements and disagree- 
ments they bear to each other in the nature of their se- 
veral parts established, and a connection between these 
parts with the powers giving rise to the uses to which 
the individual is put, endeavdured to be traced. 
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2. We shall not, however, enter into any discussion 
concerning the various opinions which have been held 
upon the subject of the affinities of plants to each other, 
or upon the relative value of the different systems of 
arrangement formed upon these views. Such subject is 
essentially critical, and must be judged by an extended 
knowledge of particular and individual facts, ere we can 
hope to determine upon the value of the general and 
universal rules. The only remarks necessary to be 
made appear to us to be the following : — 

3. The various Systems of Classification for arranging 
plants in connection with each other may be divided 
into two kinds, the Artificial and Natural. 

4. Artificial systems are formed by taking note of 
one or two circumstances only, in which a number of 
plants happen to agree, and so forming a group of them, 
although they may differ, in every other respect, most 
distinctly from each other. Natural systems arc formed, 
not upon the observance of any single or fcw r resem- 
blances that a number of plants may be found to bear 
to each other ; but upon a general agreement of all 
their material points of structure, and which plants 
arc not brought together unless they do so agree. 
Artificial systems, by employing a few' simple cha- 
racters only, afford groups of plants, the knowledge 
of whose ruling principles offers *no evidence of the ge- 
neral character of the individuals ranking under them, 
cither of structure or of use. Natural systems, by re- 
quiring the agreements of grouped plants to be many 
and general, afford in a knowledge of the principles of 
these groups, a true idea of the structure and uses of the 
members composing them, and therefore balance the 
greater trouble necessary to observe these many and 
general agreements? by affording an intuitive evidence, 
as it were, of a great number of other circumstances 
alw'ays included # within, and found to be subsidiary to 
them ; whilst artificial systems afford a ready arrange- 
ment in which the station of a plant can be easily found 
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from the less trouble to determine the guiding points of 
the inquiry. Finally, by the one we unfold an extended 
system of organization and its results ; by the other we 
form a catalogue which is easily referred to, but it must 
be owned not one — raisonn6. 

5. The best artificial system is that of Linnaeus ; the 
most universally received natural one is that of Decan- 
dolle. Of these two alone we shall speak, giving a ge- 
neral view of the former, but entering more into detail 
as regards the latter. 


The Artificial, or Sexual System of Linnaeus. 

6. In 1731 Linnaeus gave to the world a system for 
arranging plants in definite groups, which groups were 
made to depend upon the number, position, and relative 
size or connection of the organs of generation. The most 
general divisions or classes of it, were twenty-four in num- 
ber ; twenty of these derived their characters from the sta- 
mens ; three from the relations of the stamens and pistils ; 
and one upon circumstances peculiar to it alone, a nega- 
tion of generative organs, analogous to those indicating 
the other division. The next general divisions, or orders, 
depended chiefly upon the relations of the pistils, though 
sometimes upon those of the stamens. 


CLASS. 

1. Monandria . 

2. Diarulria . . . 

3. Triamlria . . 

4. Tetrandria. . 

5. Pentrundria. 
0. Hcxandria. . 

7. Heptaudria . 

8. Octandria . . 
0. Enrieandria 

10. Pecandria.. 
11* Dodecandria 
12. Icosandria . . 


SION OF EXEMPLIFIED IN 

.One stamen in each flower. as in Zingiber officinale. 

. Two stamens Olea europtea. 

. Three stamens Saeeharum offieinarum . 

. Four stamens Rubia tinctorium. 

. Five stamens II yoscy minis niger. 

. Six stamens • Seilla maritima. 

. Seven stamens Trientulis europtea. 

. Eight stamens Polygonum bistorta. 

.Nine stamens . , , . Laums cinnamomum. 

.Ten stamens Cassia senna, 

. Eleven to nineteen stamens Canella alba. 

.Twenty or more stamens ) Rosa centifo i ia . 

placed on the caly* . . ) 
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CLASS. 

13. Polyandria. . . 

14. Didynamia. . . 

15. Tetradynamia 

m 

Ifl. Monadclphia. 
IT. Diadelphia. . . 

18. Polyadclphia . 


10. Syngenesis. 


20. Gynandria. 

21. Monoccia . 


22. Dioecia 


23. Poly garni a. 


24. Cryptogainia. 


SIGN OF 

. Twenty or more stamens 'J 
placed beneath the 

ovary. 

, Four stamens ; but two \ 
of which are longer [• 

than the others J 

.Six stamens ; but four } 
of which are longer V 
than the other two ... ) 
.Stamens united by their ) 
filaments into a tube . ) 

. Stamens united by their \ 
iilaments into two [• 

bundles. j 

.Stamens united by their') 
iilaments into three j- 

or more bundles j 

.Stamens united by their \ 
anthers, the dowers col- [■ 

.Stamens and pistil con- ) 
neeted together. ..... J 
Stamens and pistils in 
separate dowers, but 
both on the same plant. 
.Stamens only in the) 
flowers of one plant, | 
and pistils only in the V 
dowers of another of 
the same species . . . . J 
. Flowers containing sta-^| 
mens only, pistils L 
only, and both sta- | 
mens and pistils, on f 
the same plant, or on 
others of the same | 
species . 

.Generative organs and\ 
iloral coverings not | 
evident Tis analogous !- 
to the preceding j 
classes. . 


• ; 
n ' 

it - 

t-J 


EXEMPLIFIED IN 

Papaver somniferum. 

Mentha piperita. 

Sinapis nigra. 

Malva sylvestris. 
Glycyrrhiza glabra. 

Melaleuca minor. 

Anthemis nobilis. 
Orchis mascula. 
Picinus communis. 

Smilax sarza. 


Acacia vera. 


Chondrus crispus. 


7. It will be seen that in the above system the first 
eleven classes are made to ^depend upon the number only 
of stamens ; in ftie formation of the twelfth and thir- 
teenth, position along with number is respected ; in the 
fourteenth and fifteenth, number f and relative size; in 
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the sixteenth, seventeenth, and eighteenth, relationships 
of connection of the filaments of the stamens ; in the 
nineteenth, of the anthers ; in the twentieth, of the sta- 
mens and pistils ; in the twenty-first, twenty-second, and 
twenty-third, the sexual relations of the individuals in 
regard to uni-sexuality and hermaphroditism, are the 
governing principles ; and in the twenty-fourth and last, 
the apparent -want of analogy in the reproductive struc- 
tures of certain plants, to those upon which the' fore- 
going classes are founded. 

8. The next most general divisions of the system are 
the orders which are formed upon the number of styles 
or stigmas, as far as relates to the first thirteen classes, 
and are named 


Monogynia, plants which have...* 1 style. 

Digynia 2 styles. 

Trigynia styles. 

And so to Polygniu. , more than 12 styles 


The whole of the orders do not ^ccur in each class ; 
sometimes only two or three, as Monogynia, Digynia, 
and Tetragynia; in the fourth class Tetrandria. 

9. In the 14th class, Didynamia, there are two orders 
which are made to depend upon the nature of the ova- 
rium ; or as Linnaeus considered them, as to whether the 
plants had naked or fcovered seeds. The first order is 
Gymnospermia, in which the ovarium is 4-lobed, or 
with naked seeds, acc jding to the old erroneous notions ; 
and the second is Angiospermia, in which the ovarium 
is not lobed, or with covered seeds. 

10. In the 15th class, Tetradynamia , there are two 
orders formed upon the nature of the fruit. The first 
is Siliculosa, in which the plants have a short pod, or 
one broader than it is long ; the other, Siliquosa, in 
which the pods are much longer than they are broad. 

11. In the 16'th, 17th, and 18th classes, Monadel- 
phiii, Diadelphia, and Polyadelphia, the orders are formed 
upon the number of the stamens, and receive the same 
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terms as designate the first thirteen classes, Monandria, 
Diandria, and so on to Polyandria. 

12. The nineteenth class, Syngenesia , containing 
plants whose flowers are collected together within a com- 
mon involucrum, has six orders according to Linnaeus ; 
but five only are generally allowed. These are Polygamia 
aqualis, in which the plants have the florets both of the 
disk and ray hermaphrodite ; Polygamia superflua having 
those* of the disk hermaphrodite, and those of the ray 
pistilliferous ; Polygamia frustranea having those of 
the disk hermaphrodite, and those of the ray neuter ; 
Polygamia necessaria , having the florets of the disk sta- 
mini/erous, those of the ray pistilliferous ; and Polyga- 
mia segregata, having the florets, which are included 
within the common involucrum, provided with proper 
calyces besides. Theother order, Monogamia, is founded 
upon the plants not having their flowers collected toge- 
ther in heads. These plants are now put under other 
classes. 

13. The 20th, 21st, and 22nd classes, Gynandria, Mo- 
noceia, and Dicecia, have their orders dependent upon the 
number and relationship of connection of the stamens, 
and receive their names accordingly. 

14. The 23rd class has three orders, Monoecia, 
Dioccia, and Tricecia formed as these classes are. 

15. The 24th, or last class, Cryptoyantia, has the 
orders dependent upon the general natural relationships 
the plants bear to each other, as Filices, Musci, etc. 

16 . The following table will give a general view of 
the System of Classification of Linnaeus : — 



CLASSES. ORDERS. 

1 stamen 1. Momndria . . . Monogynia, Digynia. 


.2 

.2 

2 


< 

V 

V-t 

0 

O 

-2 

>. 

g/S 

*S 

*3 

T3 

VI 

*© 

H 



73 

. ”3 

So bn 

JC* 

& 

S3 

y 

Sc 

t*. 

^3 

jO 

PQ 

§ 

15 

oT 

^3 

3 

c * 

0 0 
!^Pm 

-•§ 

3 

w 

0 

a 

•S 

T3 

8 

^3 

£ 

4S 

>» 

rt 

v. 

S d 

. w «s 

rt\2 

1& 

i<| 

os r 
y a 

<u 

a-s 

3 

a 

’C 

O 

a 

0 

01 

- Cl 

S 1 

*3 H 

0 

g 

C*M 

x r x 

X Sffl 

0 x ^ 


.2 .2 S.; 

c g £ 

Jo fcL £ 

*E aJ 
of cf rt*: 

p ‘2 *S 


*» X'2 
G *> F . 

£W £.2 

** r n a 

C >» « 

C» ns *** ~ 

Ct -r^ 

£ S .3 *- 
-«H P « 


CSC 

^ c 

to Mi (50 
O C O 
CCS 
o c o 


>. >•.*> be 
ix irGT — 

2 C *G *C ' 
>. 

tf. if. x° ^ 
d O ry 


is re® 

E.s2 C.3 o 
ST> |h' 

is a • S? ^ wi 

g fc§£® 9 

2 Pi 2 m r o 
F -T Id So SxT . 


■c ~ §; £ £ *§ -2 s 

- C3 . CX d ; 

.Ji r .5H ■ — ' c« cx ; 
a F F r ,•' 2 g •; 

C C S C C .%’JZ »■ 
COOCO'^ < * J 


o-ga 
•Sc .2 

*- as *• 

*T3 >S*0 

? a -s F 


^cccooc> — "~; “ rf 

ooooooo^^aew.S 1:2 

r-. r% ^ r-, ^-1 Ct <— < C't CL 


^ ^ S3 

> tfSx 
L’C g-g 
rx3 F 2 
; G iJ «2 
j .2 c 


S 0) 

.2*5 

'll- 

F T3 «*> 
-r aj n J 
Or < 

— i -w O < 

«-3 « 

>.2 13 

±> * C5I ; 

’g « 3 ; 

S 3 13 2 J 
«: s ai * 

8^ 

CO 

•g.2 

-g 6 

3 S 

i> © 
x3 a. 

o 

^ d 


o . S r 5 

•S^I I 

e * £ c3 
5^a . r 

Ifi tj a F - « t 3 

J 3 'Ss (£_;2 § 
ni . ^ ac 


rg 3 g 
g 

• ° *» 

* O rj H 
3 -S 0> - 


■ • * . 5 • a • a • • 


I •§ i 1 g 5.5 i Hit § s 


•2 .5 ® 

S ^ c? "§ 

2 ^ 2--S* 

os 

5»i -C-^5 

1 3 S 5 

«3 « ^3 


n .n c c f'* 


Ct?a 5 <Si 3 aa^< a 

i «c ix x a a -I ri « -r 

F— 1 rl 


aj ci <a» 

tz >r 
.£■0* • 

t 3 ^ c .2 * 

' C .2 

.5 *C CL 

t" *2 H X .§ 
tr* _~ ts i-i 
r cj rsc, 
~ xs g fc w 
5 2 5 a 2 .g 


! S 5 5? ^ r & *0 

s 

g.* a 

1 1 1 i £ 1 S* 

sac a <l> 
00 o o ‘jn 


. . -2 
«5 * I 3 S 

V « *R « 

^ v, S fep 

* 6» -2 g -S 

| § .8 ^ § 

5; ^ i§ IL <$ 

<a «— • « -t 

CM Cl Cl Cl c 5 


| 2 i 

§ * I I I I I I I s § 

M ?0 -Tf VC t ^ 00 Oi O -— ^3 


•aan'jo qouo uioaj 
40uiis(p suaunsis 


•jamo I{7T!^ O'J 
pd)tun suauns^s 


'PJitid r>if} tuouf pnttfmp 4 ntaiuv}s r 

“ v r 

‘3XK10UH4VK1ISH 

KHSM074 

“V 

u^auvddv snvoho nvnxas 


| £•§ 12 

w |c§H 

- V ^ ,o> •= ^ 

~ M 0.^4 

I 1 «-s «s 

?• 5 § 2 ^ 

« E „ig 2 

** o> a» "T fX 

< g ‘ 3 ^' ,<! 

>» O c G 

> « C OfH 

cy « l n 

? -s 2° 2 

5 s ^ s 

s' 2 2 

r ts .a "45 

as o. »< <. 

6 a 2^0 

S J{ g c« 

•2 5 £ 00 

co 35 SC j 

^ v- ^ c 

‘^vnxusiNn L> 

SM3MOT.il X 

, w 

CO 



SYSTEM OF DECANDOLLE. 


157 


17. Thunberg, Liljebad, Richards, etc., have proposed 
alterations in the above system in order to do away as 
much as possible with some of the incongruities and 
wants which are experienced in it. They have been 
little attended to, however ; the original arrangements 
alone being employed, when the system is called into 
requisition ; and in no more valuable way has it been 
done than by Sir W. J. Hooker, in illustrating the Flora 
of our own country. 


The Natural System of Decandolle. 

18. In the year 1789, just eleven years after the 
death of Linnaeus, a natural system for the arrangement 
of plants was proposed by A. L. de Jussieu. 

19. A new epoch in science was thus established by 
this individual, to whom all praise is due for ena- 
bling the world to conceive in a philosophical manner 
the relationships which the members of the vegetable 
kingdom bear to each other : as time went on, however, 
it was found that circumstances arose over which the 
system of Jussieu did not effectually rule, and modifi- 
cations and alterations of it were made to meet them. 
From then up to the present moment, the system of natu- 
ral arrangement has been making rapid advances, the key- 
stone of the arch being giving by Jussieu ; but unfortu- 
nately such numberless alterations, modifications, and 
new arrangements, have been proposed, and, by their 
authors promulgated in their systematic works, that the 
arrangement exhibits a new aspect in the hands of every 
one who aspires to obtaining the soothing consolation 
of “ my system;” alid \iot only this, but the new system 
is made to speak a sort *of provincial dialect which no 
one but thos% living under its influence can (if he 
wishes) understand. 

20. That certain modifications have been most ser- 
viceable, is no doubt trud, and will arise along with, and 

p 
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in proportion to, the increase of our knowledge, as evi- 
dences or results of it ; but such necessities of science 
are totally different from the imaginations of its votaries. 

21. It is particularly unfortunate for the student that 
when he dips into the systematic works of the day, in- 
stead of finding them to be a clue of thread to guide 
him out of the forest, they turn out to be the forest it- 
self, and a very dark one as well ; should he wish to 
know what is understood by the world concerning the 
subject of which the author is speaking, he finds lines 
of synonymes, to which his author is charitably adding 
another, leaving him quite in doubt and perplexity con- 
cerning a unanimity of opinion regarding the object of 
his search. 

22. The system of Decandolle is the one to which 
the most general acceptation of the world has been 
given, and which we shall now enter into in some de- 
tail. The general view of its most important division 
is best seen by the following table. A, B, C, being 
the three grand divisions of the arrangement, to which 
all the others are subsidiary. 
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r THALAMI FLORAS. 

Petals distinct , sta- Natural 
mem hypoyyuous. Families. 


DYCHLAMYDEJE. 


A 

IfXOGENJE. 

Plants having a pith, 
ami more or less 
distinct zones of 
woody matter , ami 
harder at the. centre 
than elsewhere. 


Perianth double , or 
calyx and corolla * 
distinct from each 
other . 


CALYCIFLOR.B. 

Petals distinct, sta - Natural 
mem perigynous . Families. 


COttOLLIFLORJE. 

Natural 

Petals united. Families. 


MONOCIILAMYDEAS. 

Perianth single . 


f FLOWERS PERFECT, 

EACH USUALLY 
IIAY1KG STAMENS Natural 
and pistils. Families 


FLOWERS MOXCE- 

cious or dios- Natural 
clous. Families 


B 

ENDOGENJE. 

Plants having no true 
pith, their woody 
matter being in 
more or less dis- 
tinct bundles , and 
softer at the centre 
than at the circum- 
ference. 


C 

CRYFTOGAMXA. 

Plants having no true 
flowers , and their 
generative organs 
not stamens and 
pistils . 


FETALOIDEAS. 

Floral coverings, 
Jbliaceous . 


GLUMACEJE. 

Floral coverings, 
glumaceous. 


A5THEOG AMIA5 . 

Pleads provided 
wifh*8tomata . 


AMPHIGAMXAS , 

Plants destitute of 
stomata. # 


Natural Families. 


Natural Families. 


Natural Families. 


Natural Families, 


J 
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23. We may now describe more particularly the es- 
sential characters of the various divisions given in the 
table, under the least general of which we shall arrange 
the different natural families, or collected groups, of the 
members of the vegetable kingdom, and give their cha- 
racteristic signs, etc. 

24. This last subject has been treated by us thus : — 
We have selected those natural families which yield a 
plant or plants held to be officinal by the London Col- 
lege of Physicians ; the characters of a family neces- 
sary to be known by the student are first given, then 
the geographical relations of it, then its most generally 
marked properties, medicinal or economical, and, finally, 
the officinal plants yielded by it. 


EXOOENE OR DICOTTLEDONEJ!. 

Stem having a central cellular system or pith, the 
woody matter existing in the form of compact zones 
more or less concentric to the pith, the last-formed zone 
being farthest from it. Leaves with a reticulated sys- 
tem of venation and aiticulated with the stem. Floral 
structures developed upon a quarternary or quinary 
type. Embryo with two cotyledons and an exorrhizal 
mode of germination. ® 

Though the above are the essential characters of the 
plants collected under this grand division, we are not to 
suppose that a case cannot exist in which one or other 
of them may be found wanting,, and yet the plant be 
entitled to rank here just as well ; it is not so entitled 
merely because it agrees in one or even two particulars 
with- the characters of the group, but because the gene- 
ral combination of its characters is such, that on the 
whole its affinity is distinctly traced, though it may 
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happen that it is devoid of some particular mark found 
to exist in those individuals with which, notwithstand- 
ing, we may discover some affinity. We shall pre- 
sently notice a few examples in which some characters 
exist different from those generally met with in the plants 
with which these are properly allied, and merely re- 
mark now, that suppose the stem of a plant is so little 
developed as not to have arrived at a state in which the 
exogenous structure may be visible, we have then the 
dicotyledonous embryo to refer to ; or if we cannot be 
satisfied as to the nature of the stem, we have the quar- 
ternary or quinary type in the organs of fructification ; 
should the leaves present a parallel venation, we have 
still the embryo and floral envelopes to guide us ; or 
should the nature of the embryo be doubtful, we may 
have the reticulated venation, and exogenous»stem, and 
so on. 


B 

ENDOGENJS OR MONOCOTYLEJJONEJ5. 

Stems destitute of a central cellular system or true 
pith, the woody matter existing in the form of more or 
less distinct and separate bundles, and not forming con- 
centric compact zones. Leaves with a parallel system of 
#enation, and often sheathing the stem. Floral struc- 
tures developed upon a ternary type. Embryo with 
one cotyledonary body, and an endorrhizal mode of ger- 
mination. * 

The same remark# hpld as good in this place as they 
did before, that the deficiency of one of the above cha- 
racters, or the presence of another foreign to the prin- 
ciples of the grcfcp, does not exclude a plant from its 
station here, supposing that the general combination of 
its characters are such a^ to allow us to establish a ge- 
neral affinity. 

p 3 
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When the organization of the stem may be doubtful, 
we have the ternary type in the floral structures ; if the 
quarternary type should be seen, we have the parallel 
venation and monocotyledonous embryo, etc. 


CRYPTOGAMIA. 

Stems analogous to those of plants in general, not al- 
ways existing, when existing may have true woody 
matter in the form of variously (often sinuous) shaped 
bundles running down within it, or may consist of cel- 
lular tissue alone. Leaves or foliaceous expansions, 
when existing, having their veins dichotomous, or des- 
titute of them entirely. Flowers (as generally under- 
stood by the term) not present. Sexual organs not dis- 
tinct, or not stamens and pistils, producing no embryo 
but multiplying by sporules. 

The following examples will show the student the 
deviations that may exist in plants from a general cha- 
racter found existing ip their allies. Among the Exo - 
gen#, some of the Conifer® have from two to ten co- 
tyledons, Schizopetalon Walkeri, a cruciferous plant, 
has four, and Cuscuta has none at all ; the Kanuncu^ 
lace® may have the sepals and petals developed upon a 
ternary type ; Nepenthes has no concentric zones or 
medullary rays ; the Peppers have woody matter in 
the form of bundles, and Phytollacca dioica is destitute 
of liber. Among the Endogenee, tvyo cotyledonary bo- 
dies may be seen in Triticuni ; the scales of the single 
floral covering in Potamogeton are developed upon a 
quar^ernary type ; a reticulated system uf venation may 
be seen in the leaves of Arum maculatum, and a corky 
bark upon the rhizoma of Taiqus elephantipes. Never- 
theless, as “ the differential signs of natural associations 
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are necessarily collective, and relative differences often 
depend on relatively different combinations only ; one. or 
other, or even all the elements, may in turn be absent, 
and yet the concurrence of several, or of the majority, 
be rightly deemed conclusive.” — (Burnett.) 

The signs of the other divisions of the system are 
suffiaiently marked upon the table. The following is 
the arrangement of the different natural families con- 
taining the officinal plants of the Ph. Lond. under this 
system, and which are described in their turn. 
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E X O G E N 


T'7ictZci-m i^/Zortsc . 


1 . TIaN UNCtTLACA - 

2. Menxspermace^b. 

3. Papav erace^e. 

•4. Cruciferje. 

5 . PoLYGALE.E. 

6 . JL.X 3STE^®i- 

7 . M A LV ACEA-; . 

8 . A TJ UA NXI Af KA-: . 

9 . Guxtifer.e. 

10- -JVI EJL.1 ACK K . 

11- A ax ri£Li x > re .k . 

1 2. OxALI IJ K .K . 

13. Hutacb^s. 

1-4- ZYGOPHYLLEiB. 
IS- 13 I OSMEA5 . 

16. SlMAIltJBE.®. 


CW Zj/ cZjZortf' . *■' 

1 7. 11 II AMNKyK. 

18- Ana cabp iach.« . 
19. BurSBRAC£A£. 
20- I-»K&UMIN08vK . 

21. Rosacxjb. 

22- AIyb-tacis^b - 
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Corolli 'floree. 

24. CUCURBITACE^I. 

25. Cafrifoliace^. 

26. ClNCHONACEE. 

27. Valerxan’eae. 

28. Composite!. 

29. Lobeliacea;. 

30. Ericace.e. 

31. StyracejE. 

32. Oleaceve. 

33. Apocyneas. 

34. Gentianeaj. 

35. CoNVOLVULACEiE. 

36. SoLANEAi. 

37. S CROP li TJ LARIXEAi . 
3S. Labiate. 


JMonocJilamy d^cc . 

39. PotYGONE/E. 

40. Laurineas. 

41. Myristiceas. 

42. Aristolocui^. 

43. Euphorbiaceaj. 

44. URTICEiE. 

45 9 . Artocarpej®. 

46. Glmace^. 

47. PlPERACEAS. 

• 48. Sai^Icinkas. 

49. CupuliferjB . 

50. Cot^IFERAS . 
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ENDOGENiE. 

Petaloidete. 

51. Aroiueas. 

52. Smieace^e. 

53. Asphodeleae. 

54. CoECrncACE^i. 
25. Palmae. 

56. Dkymyrhizee. 

57. Marantacee. 


Glumacece. 

58. Grami.vee. 


CRYPTOGAMIA. 

AStheogamia . 

59. Filices. 

A mphigamia . 

60. LtCHEXES. 

61. Fungi. 
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EXOGENyE. 


Thalamiflorce. 

1. RANUNCUIACE£. 

Sepals 3-6 mostly imbricate in oestivation and rarely 
persistent- Petals 3-15 distinct, in one or more rows, 
sometimes unequal but rarely absent by abortion. Sta- 
mens indefinite, hypogynous, with adnate and mostly 
reversed anthers having a longitudinal dehiscence. 
Pistilla numerous on a torus. Ovaria sometimes united 
and many-celled ; but at others distinct and one-ovuled. 
Fruit, dry alcenia, or baccate, or follicular, with one or 
two valves. Seeds exarillate with a solid corneous albu- 
men, a minute embryo and cotyledons foliaceous during 
germination. 

Herbaceous , very seldom shrubby ; the leaves generally 
divided, having a dilated half sheathing petiole, exstipu- 
late ; inflorescence variable. 

Allied to Magnoliacese, a tribe not noticed by us, as it 
contains no officinal plant of the Ph. L., but includes in 
a section of it the Wintera aromatica of the Ph. E. 

Geographical relations.— Temperate zones chiefly, 
Europe containing one-fifth of the whole ; but occur in 
Japan, etc., whei% they become alpine. 

Properties . — In general poisonous, ranking under the 
irritant and narcotico-acrid divisions of Beck ; the poi- 
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sonous principle is volatile, and in some members of the 
family but little developed. 

Officinal Plants. 

Helleborus niger (officinalis.) 

Delphinium staphisagria. 

Aconitum paniculatum. 


2 . MKNISPERMACEAJ. 

Sepals and petals not to be distinguished from each 
other, the pieces arranged in one or more rows, hypo- 
gynous, and deciduous. Stamens monadelphous rarely 
free, anthers usually adnate and extrorse. “ Germen of 
several carpels (or by abortion of a single ovary) sub- 
coalescent l>y the basis of the styles which are terminal, 
and the stigmata simple, sometimes the carpels are con- 
nate, the germen multilocular, or by abortion celled.” 
(Burnett). Fruit drupaceous one-seeded, and oblique or 
lunulate in form, the embryo of the seed turned in di- 
rection of the circumference, exalbuminous or nearly so, 
and the cotyledons s6metimes distant from each other. 
Twining plants with cordate or peltate exstipulate alter- 
nate leaves, and monoecious or dioecious flowers. 

Geographical Relations. — Intertropical Asia and Ame- 
rica. 

Properties. — Bitterness only present in some, but poi- 
sonous properties in others. Menlspermum cocculus is 
a narcotico -acrid poison of Beck. 


Officinal Plant. 

Mcnispermum palmaturft (Cocculus palmatus.) 
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3. PAPAV ERACEfi. 

Sepals 2, deciduous. Petals 4, or a multiple of that 
number, cruciate. Stamens some multiple of 4 ; (mostly 
indefinite, and more or less collected,) hypogynous, or 
apparently perigynous from the excavation of the pedun- 
cle ; •anthers two-celled, innate ; ovarium one-celled, with 
parietal placentae, and many-ovuled. Fruit mostly cap- 
sular, with many placentae, or sometimes pod-shaped, 
with two placentae. Seeds numerous, with albumen 
which is oily or fleshy, and a minute embryo at the base 
of the albumen. Cotyledons plano-convex, and folia- 
ceous in germination. 

Herbaceous (rarely shrubby plants,) with lactescent 
juice varying in colour, and alternate more*or less di- 
vided leaves. The flowers are solitary and never blue ; 
in Bocconia petals are wanting. 

Allied to Cruciferse, etc. 

Geographical Relations. — Europe and North America 
chiefly, though they are found elsewhere, as in China 
and Japan for instance. 

Properties. — Narcotic. This deleterious, property re- 
sides in their juices, their seeds being oily, but not 
possessed of any soporific powers. 

Officinal Plants. 

Pdpaver rhceas 
Papaver somniferum. 


4. CBUCIFER.fi. 

Sepals 4, cruciate, almost always imbricate in aestiva- 
tion, and deciduous. Petals 4, cruciate, alternate to the 

Q 
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sepals. Stamens tetradynamous. Torus, or disk “ small, 
sometimes supporting the germen, at others being fur- 
nished with nectariferous glands situated between the 
petals, stamens, and germen.” Ovarium one, or spu- 
riously two- celled, placentee parietal. Fruit, a siliqua 
or a silicula, one, or spuriously two-celled, dehiscing by 
valves or indehiscent. Seeds, many, exalbuminous, with 
the embryo folded upon the cotyledons which are folia- 
ceous in germination. 

Herbaceous, rarely with a tendency .to shrubbyness, 
with alternate and exstipulate leaves, and generally yel- 
low or white flowers. Allied to Papaveracese, etc. 

Geographical Relations . — Europe more especially, 
are unknown in equinoctial Africa, but extend on the 
other hand to Baffin’s Bay and Melville Islands. 

Properties. — Stimulant, often pungently so, and even 
acrid ; but none are really poisonous. Their powers 
are owing to a volatile oleaginous principle, which, when 
moderated by a good proportion of amylaceous or mu- 
cilaginous material in the plant becomes a useful condi- 
ment. 

Officinal Plants. 

. Cardsmine pratensis. 

Sinapis nigra. 

Sinapis alba. 


5. POLYGALE.fi. 

Sepals 5, distinct, glumaceous Or petaloid, and irregu- 
lar, of which three are external, one being superior, and 
the Qther two anterior ; and ‘two internal and lateral. 
Petals 3 (sometimes 5,) hypogynous, one is larger than 
the others and anterior, ana sometimes crested; the 
other two are superior, one b€ing on each side of the 
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external superior sepal. Stamens mostly 8, hypogynous, 
usually monadelphous below, with clavate and one-celled 
anthers, which dehisce by terminal pores. Ovarium supe- 
rior, of two cells, one placed anterior, and one posterior, 
the upper one occasionally abortive, ovules mostly soli- 
tary and pendulous from the apex of the placentae, 
i Style curved, occasionally oblique or hooded at its extre- 
mity, which may be entire or lobed. Fruit with a locu- 
liciaal dehiscence, rarely indehiscent, and drupaceous or 
winged. Seeds pendulous and solitary, carunculate, ge- 
nerally with much fleshy albumen, and the embryo with 
the radicle next the bilum. 

Herbaceous or shrubby plants with exstipulate, mostly 
simple and alternate leaves, juices often lactescent, and 
the inflorescence generally racemose, the pedicles having 
three bractea. 

Allied distantly to the Leguminosae. 

Geographical Relations. — Though a small family, 
pretty generally scattered over the globe, the genera 
being limited, however, to particular regions on it. 

Properties. — Bitterness and astringency are the chief 
characters ; but one member of the family. Polygala ve- 
menata, is said to be poisonous. Senegine and Polyga- 
line are principles said to have bfeen obtained from some 
of the tribe. 


Officinal Plants . 

Poly gala senega. 
Krameria triandra. 


6., LINEJE. 

Sepals 5 (rarely 3-4), continuous with the peduncle, 
imbricated during aestivation and persistent. Petals 
equal in number to the sepals, unguiculate and contorted 
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in aestivation. Stamens equal in number to the petals, 
and alternating with them, slightly monadelphous, with 
the vestigium of a filament between each ; anthers two- 
celled, ovate, and innate. Ovarium with as many cells as 
there are sepals, styles distinct, equal to the cells, and 
capitate. Fruit capsular, acuminated from the persistent 
bases of the styles, many-celled, each cell being imper- 
fectly divided into two, by a spurious partial dissepiment ; 
each compartment containing one seed, which is in- 
verted, compressed, and shining, having the inner layer 
of the testa tumid, and the albumen mostly wanting ; the 
embryo is straight, with its radicle towardst the hilum. 

Herbaceous, sometimes suffruticose plants, with entire 
exstipulate and mostly alternate leaves. Petals fuga- 
cious. 

Geographical Relations. — Spread chiefly over the tem- 
perate and southern parts of Europe, and northern parts 
of Africa. 

Properties. — Demulcent, and have great tenacity in 
their fibrous tissue. Oil is found in the seeds of some, 
which is sometimes purgative. 


Officinal Plant. 
Linum usitatissimum. 


7. MALVACEiE. 

Sepals 5, more or less connate, often with bractese at 
their base, valvate in aestivation. - Petals equal in num- 
ber to the sepals, hypogynouS, sometimes adhering to 
the tube of the stamens, contorted dwing aestivation. 
Stamens monadelphous, indefinite, hypogynous ; anthers 
reniform, one-celled, and dehiscing transversely, pollen 
globose, and hispid ; ovarium bf several carpella placed 
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round a common axis, more or less connate or distinct. 
Fruit capsular or baccate, each carpel one or more 
seeded, the carpels sometimes united into one. Seeds 
sometimes hairy, almost or quite destitute of albumen ; 
the embryo curved to the hilum, and the cotyledons 
plaited and foliaceous. 

Herbs, shrubs, or trees, with more or less divided, 
stipulate, alternate leaves. Hairs stellate, peduncles 
mostly axillary. 

Geographical Relations. — Most abundant in the torrid 
zone, and diminishing quickly towards the poles, though 
found as far as Moscow. In the tropics forming of 
the vegetation, and in Sweden 


Properties. — Innocuous, abounding in mucilaginous 
juices. 


Officinal Plants. 


Malva sylvestris. 
Althaea officinalis. 


8. AURANTIACEAS. 

Calyx urceolate or campanulate, 3-4-5-toothed, ad* 
hering to the disk, marescent. Petals 3 to 5, broadest 
at their base, distinct or subconnate, exserted from the 
torus. Stamens equal in number to the petals or some 
multiple of their number, inserted on the disk ; filaments 
flattened at their base, sometimes connate in one or 
more fasciculi ; anthers terminal and innate ; ovarium 
superior, many-celled, the style taper, stigma thick 
and slightly lobecf. * Fruit indehiscent, dry or juicy, 
with a leathery rind beset with receptacles of volatile 
oil, the cells sometimes filled with pulpy matter. Seeds 
numerous or solitary, attached to the axis, pendulous, 
often enclosing a plurality of embryos, chalaza evident ; 
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embryo with large and thick cotyledons, and a conspi- 
cuous plumula. 

Trees or shrubs with smooth stems and branches ; 
leaves alternate, sometimes compound, the lamina arti- 
culated with the petiole, which may be winged. Over 
the whole plant predominate transparent receptacles of 
volatile oil, -which give the leaves a dotted appear- 
ance. 

Geographical Relations. — East Indies, China and Ja- 
pan, are their principal habitats, but many species have 
become almost naturalized to the southern parts of 
Europe. 

Properties. — Without exception innocuous, and much 
esteemed for their fragrant volatile oil, and delicious 
refreshing t fruits. A transparent glutinous matter is 
found in some. 


Officinal Plants. 

Citrus aurantium. 
Citrus medica. 


9.® GUTTlFEE.fi. 

Sepals 2 to 6, persistent, round, membranous, often 
irregular and coloured, imbricated during aestivation. 
Petals 4 to 10, hypogynous, passing insensibly to se- 
pals. Stamens numerous, sometftnes combined in one 
or more fasciculi, hypogynous ; anthers adnate, burst- 
ing inwards, sometimes bursting outwards or by a pore. 
Disk fleshy, occasionally five-lobecL Ovarium supe- 
rior, 1-8-celled, one or many ovuled; style wanting, or 
very short; stigma peltate dr radiate.* Fruit, dry or 
succulent, one or many-celled and seeded, dehiscent or 
indehiscent. Seeds often ariUate and placed in pulp. 
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exalbuminous ; cotyledons thick and often inseparable 
from each other. 

Trees or shrubs, (sometimes parasites,) with resinous 
juices ; leaves entire, exstipulate, and opposite, coria- 
ceous in texture, and with parallel lateral veins extend- 
ing to the margin. 

Geographical Relations . — Plants of tropical countries, 
especially met with in the equatorial regions of South 
America. 

Properties . — The members of the family abound in 
acrid juices, which are viscid and of a yellow colour, and 
are obtained from wounding their bark ; the fruits of 
many are eatable and said to provoke appetite. 

Officinal Plant. 

Stalagmitis cambogioides. 


10. MELIACE.E. 

Sepals 4 to 5, more or less coherent. Petals equal 
in number to the sepals, hypogynous, with broad un- 
gues, connivent or coalescent at their bases, and gene- 
rally valvate in aestivation. Stamens mostly double the 
number of petals, sometimes equal or three or four times 
as many, monadelphous ; anthers sessile upon the faux of 
the tube. Disk often much developed. Ovarium sin- 
gle, of several cells, ovules definite in number, stigmas 
distinct or combined.* Fruit capsular baccate or dru- 
paceous, many-celled, or by abortion one-celled, seeds 
sometimes winged and albuminous, but mostly the re- 
verse. Embryo variable in form. 

Trees or shrubs with alternate leaves, which are either 
simple or compctmd. 

Geographical Relations . -pEast and West Indies, Ame- 
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I 

rica and Africa ; principally in the hotter parts of these 
countries, but one is found as far north as Syria. 

Properties. — Aromatic and stimulating ; the wood, es- 
pecially of the members of subtype Cedrelese, is very 
valuable. 

Officinal Plant. 

Canella alba. 


11. AMPKLIDBAS. 

Calyx small, nearly entire, or with 4-6 teeth, and 
open during aestivation. Petals 4-5, placed upon the 
edge of a disk surrounding the ovarium, subvalvate in 
aestivation . Stamens equal in number to the petals, and 
placed upon the disk ; anthers ovate, versatile. Ovarium 
superior, two-celled, four-ovuled ; style short. Fruit 
a nuculanium, generally one-celled by abortion, 4-5 
seeded, or less. Seeds erect and bony, albumen hard, 
and the radicle taper and inferior. 

Shrubs sarmentose or scandent, with swelled nodi, 
stipulate leaves, the upper ones being alternate, and the 
lower opposite > tendnls often present. 

Geographical Relations. — Warmer parts of the tem- 
perate regions. 

Properties. — Acid, saccharine, and astringent. 

Officinal Plant. 

Vitis vinifera. 


12. OXALIDEJi. 

« 

Sepals 5, free or slightly coherent at the base, equal, 
persistent, imbricate in eestivation. Petals 5, hypogy- 
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nous, equal, with erect ungues, contorted in aestivation. 
Stamens definite (10), often monadelphous at the bases ; 
those opposite the petals form an inner series, and are 
longer than the others ; anthers two-celled, innate. 
Ovarium five-angled and celled ; styles five, filiform, 
stigmata various. Fruit capsular and membranous, five- 
cornered and celled, and from five to ten-valved. 
Seeds few, attached to the axis, striated ; when young, 
enclosed within a fleshy integument, but which bursts 
at maturity ; albumen subcar tilaginous, embryo the 
length of the albumen, with a long radicle and folia- 
ceous cotyledons. 

Herbs, shrubs, or trees, mostly with alternate com- 
pound leaves ; inflorescence various, but seldom solitary. 

Geographical Relations. — Especially abundant at the 
Cape of Good Hope, Mexico, and Brazil, bill found in 
all the hotter and temperate parts of the globe. 

Properties. — Acid and slightly astringent ; many mem- 
bers show evidences of irritability. 

Officinal Plant. 

Oxalis acetosella. 


13. RUTACKA5. 

Calyx of 4 or 5 divisions. Petals equal to the divi- 
sions of the calyx with a twisted convolute {estivation. 
Stamens twice as many as the petals, (rarely three 
times). Disk sometimes dilated. Ovarium three or 
five-lobed and celled, tl*e cells two-ovuled, rarely one 
or many, style§ free or .connate, stigmata simple or 
dilated. Fruit multi-capsular, the capsules being con- 
nate or more or less distinct; dehiscence loculicidal. 
Seeds equal to, or fewer than the ovules, with crusta- 
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ZYGOPIIYLLESE, DIOSMKSS. 

ceous testic ; albumen fleshy, radicle superior, and co- 
tyledons flat. 

Herbs or shrubs with exstipulate alternate leaves, 
which are simple or compound, and covered mostly with 
pellucid dots. 

Allied to Zygophyllese, and two following families, 
very closely indeed. 

Geographical Relations . — Natives of the southern' parts 
of Europe, and of Levantine Africa, and Asia, but 
rarely met with in the tropics. 

Properties. — Bitter and stimulating, and have strong 
unpleasant odours. 

Officinal Plant. 

Ruta graveolens. 


14. ZTGOPHYLLM. 

Differing from Rutace<e in having mostly opposite 
leaves furnished with stipules, and no pellucid dots ; 
the albumen being fleshy, and cotyledons folia- 
ceous, &c. 

Geographical Relations. — Curiously scattered over va- 
rious parts of the old and new worlds. 

Properties. — Slightly acrid and bitter, but stimulating 
and diaphoretic. 

Officinal Plant. 

Guiacum officinal^. 


15. mo^ME^:. 

Differing from Rutaceee in the nature of their fruit, 
“the endocarp of which separates entirely from the 
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sarcocarp, both being two-valved, the valves dividing 
at the base, but connected by a membrane which bears 
the seeds,” “ seeds twin or solitary, albumen none.” 

Geographical Relations . — Abundant at the Cape of 
Good Hope and equinoctial regions of America; one 
genus is found in Europe. 

Properties. — Bitter and stimulating, with fcetid 
odours, though sometimes with fragrant ones. 

Officinal Plants. 

Diosma crenata (now a Barosma.) 

Galipea (aut Cusparia) febrifuga. 


16 . S1MARUBEJB. 

Differing from Rutaceee in having “ ovaria with but 
one ovulum, indehiscent drupes, and exalbuminous seeds, 
the membranous integument of the embryo and radicle 
being retracted within thick cotyledons.” — (Jussieu.) 

Geographical Relations . — Altogether tropical in their 
distribution. 

Properties . — Intensely bitter. A principle called 
Quassine has been found in some members. 

Ojficinal Plants. 

Quassia gunara. 

Simaruba (olim Quassia) excelsa. 
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Calyciflartc . 

17. RHAMNEAS. 

Calyx monosepalous, 4-5 -cleft, and valvate in aestiva- 
tion. Petals exserted from the faux of the calyx, cu- 
cullate, convolute in aestivation, and sometimes scale- 
like or absent from abortion. Stamens definite and op- 
posite the petals. Disk fleshy, lining the tube of the 
calyx. Ovarium more or less immersed in the disk, 
2-3-4-celled, the ovules solitary and erect. Fruit 
mostly fleshy and indehiscent, occasionally dry and 
indehiscent, variously celled. Seeds solitary and erect, 
albumen generally present and fleshy, embryo large, 
with large and flat cotyledons, but a short inferior radicle. 

Trees or shrubs often having spines, with simple mi- 
nutely stipulate, mostly alternate leaves. Flowers very 
often axillary. 

Geographical Relations. — Representatives of the tribe 
may be found all over the world, save within the polar 
circle, but many of the genera are met with in parti- 
cular countries only. 

« 

r 

Properties. — The juice of the berries of many species 
is a very drastic cathartic, griping violently ; but other 
members afford fruits and leaves which are eaten and 
used economically. 

Officinal Plant. 

Rliamnus catharticus. 


18. ANACARDIACEA5.«. 

Calyx generally small and persistent, with from 3 to 
7 divisions, imbricat#in aestivation. Petals when pre- 
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sent, equal in number to the divisions of the calyx, and 
imbricate in aestivation. Stamens equal in number to 
and alternate with the petals, sometimes alternately 
shorter than the others, sometimes altogether wanting. 
Disk generally present and expanded. Ovarium almost 
always superior and single, occasionally 5 or 6 ; styles 
1 -4, sometimes wanting ; ovule solitary, attached by 
its funiculus to the bottom of the cell. Fruit indehis- 
cent and drupaceous. Seed exalbuminous. Embryo 
curved, with its radicle towards the hilum, cotyledons 
foliaceous or fleshy. 

Trees or shrubs with exstipulate dotted alternate 
leaves; inflorescence either terminal or axillary, with 
bractea;. 

Geographical Relations. — Chiefly to be found within 
the tropics, but a few members extend t« within the 
temperate latitudes. 

Properties. — They abound with resinous or gummy 
juices, which are occasionally caustic and very poi- 
sonous. 


Officinal Plants. 

Pistacia terebinthus. 
Pistacia lentiscus. 
Rhus toxicodendron. 


19. BURSERACE.®. 

“ Differ from Anaeardiacese (to which they are closely 
allied) in their compound ovarium and pinnated leaves, 
and also in tlje very general valvate aestivation of the 
calyx . * ’ — (Lindley . ) 

Geographical Relation. — Tropics. 



182 


I.KGUMINOS-®. 


Properties. — They have fragrant balsamic juices, 
often turpentiny or resinous. 

Officinal Plants. 

Boswellia serrata. 

Balsamodendron myrrha. 


20 . I.EGUMINOSJJ. 

Calyx 5-parted, its divisions often unequal and va- 
riously combined. Petals usually five in number, irregu- 
lar, exserted from the base of the calyx, which rests upon 
a small disk ; the petals generally form a papillionaceous 
flower, but nre sometimes equal and spreading. Stamens 
definite, perigynous, free, mono, di, or tri-adelphous ; 
anthers versatile. Ovarium superior, simple, one-celled, 
generally many-ovuled. Style and stigma simple. 
Fruit leguminous or drupaceous. Seeds several or soli- 
tary, attached to the upper suture, and occasionally pro- 
vided with a small arillus, embryo exalbuminous with its 
radicle either straight (Rectembriae), or with it curved 
back upon the cotyledons (Curvembrice). Cotyledons 
either remaining below «or rising above ground at ger- 
mination. 

Herbs, shrubs, or trees, with alternate mostly com- 
pound leaves and having stipules ; petioles swelled at 
their base. Inflorescence terminal, or axillary, the pedi- 
cels having bracteolae at their base % 

Allied to the next tribe Rosacea?. 

Geographical Relations. — Distributed generally over 
all parts of the world, but their maximum is in the 
tropics. In the islands of St., Helena r^nd of Tristan 
d’Acuhna none are to be found. 

Properties . — Only rivalled by the natural family of the 
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grasses, for their utility to man, and which is exemplified 
in such various ways, that they cannot admit of detail. 


Officinal Plants . 


/ Acacia vera. 

| Acacia catechu. 



Cassia fistula. 
Cassia lanceolata. 


Hematoxylon campeachianum. 
Tamar-indus indica. 


/"Astragalus verus. 
Cytisus scoparius. 
Copaifcra officinalis. 
Curvcmbrise.^ Glycyrrhiza glabra. 

Pterocarpus erinaceus. 
Pterocarpus santalinus. 
-Myroxylon peruiferum. 


21. ROSACEA!. 

Calyx 4-5-lobed, free or adherent with the ovarium. 
Petals 5, pcrigynous, equal. Stamens arising from the 
calyx, indefinite or definite, curvecf inwards in aestivation ; 
anthers two-celled, bursting longitudinally. Ovaries su- 
perior or combined with the calyx and each other, 
one-celled, sometimes solitary ; styles simple, often 
lateral, distinct or combined. Fruit a pome, or aeterio, 
or cynarrhodon, etc. Seeds ascending or suspended, 
nearly without albumen ; embryo straight, with fleshy or 
foliaceous cotyledons. 

This family is divided into sub- tribes, the Officinal 
Tribes are 

Amygdtaleie. 

Dryadeee. 

Rose#'. 

Pomece. 
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Amygdalece. 

Rosace <e with the tube of the calyx lined with a waxy 
disk. Carpel superior, solitary. Fruit, a drupe. — (Lind.) 

Geographical Relations. — Exclusively found in the 
northern hemisphere ; none having been discovered in 
South America, nor in any country south of the Line ; 
only five or six approach the equator. 

Properties. — The existence of Hydrocyanic acid in 
their leaves and seeds is most worthy to be noticed. 
They are otherwise astringent. 

Officinal Plants. 

Amygdalus communis, var. 

Prunus domestica. 


Dry a decs. 

Rosaceee with the calyx 4-5-cleft, but often bearing 
bracteolae on its tube equal in number to the segments, 
and alternate with them ; petals 5 ; the seed solitary, 
erect, or inverted. 

Herbaceous, very seldom shrubby, with the leaves usu- 
ally compound, stipulse adhering to the petiole. — (Lind.) 

Geographical Relations. — Though found in the tro- 
pical regions of America, and in the southern hemis- 
phere, this sub-tribe is more immediately one of the 
colder climates of the northern hemisphere. 

Properties. — Innocuous, and for the most part as- 
tringent. ' 

Officinal Plant. 

t 

Tormentilla officinalis. 
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Rosea. 

Rosacea with the tube of the calyx urceolate, and the 
divisions spirally imbricate in aestivation, the Fruit is a 
cynarrhodon. 

Shrubs with prickly or naked stems and pinnate 
leaves. 

Geographical Relations . — Northern hemisphere alone. 

Properties. — Fragrance and astringency. 

Officinal Plants. 

Itosa canina. 

Rosa centifolia. 

Rosa gallica. 


Pomea. 

Rosacea with a superior calyx ; indefinite stamens in- 
serted in a ring in the throat of the corolla. Ovaries 
from 1-5, adhering more or less to the sides of the 
calyx and each other ; styles frem 1-5 ; stigmas simple. 
Fruit a pome 1-5-celled. The endocarp is either carti- 
laginous, spongy, or bony. 

Trees or shrubs with simple or compound stipulate 
alternate leaves. Flowers in terminal cymes, white or 
pink. — (Lind.) 

Geographical Relations. — Temperate zone, and found 
exclusively in the northern hemisphere. 

Properties. — The fruits of different species are eaten, 
but some, especially whan uncultivated, are harsh and 
acid. 

Officinal Plant. 

Cydonia vulgaris. (Pyrus cydoma) 
r 3 
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22. MYRTACE^. 

Calyx 4-5, rarely 6 -cleft, its tube adhering to the 
germen; imbricate in Aestivation, the lobes sometimes 
united, continuing closed, and falling off on the expan- 
sion of the flowers. Petals equal in number to the 
divisions of the calyx, quincunical in Aestivation, rarely 
more. Stamens two or three times the number of the 
petals, or indefinite ; filaments either distinct or connate, 
curved inwards before flowering ; anthers ovate, two- 
celled, with a longitudinal dehiscence. Ovarium 
inferior, 1-G-celled ; style and stigma simple. Fruit 
various, drupaceous, baccate, etc., many-celled and 
seeded. Embryo exalbuminous, its radicle towards the 
hilum, but sometimes conferruminate with the cotyle- 
dons, forming one solid mass. 

Shrubs or trees with simple exstipulate, mostly oppo- 
site leaves, having a vein running parallel to their 
margin and dotted. Flowers never blue. 

Geographical Relations. — Tropical plants, with a de- 
cided tendency towards* the equinoctial line, but repre- 
sented in Europe. 

Properties. — Stimulant and fragrant, from the volatile 
oil they contain ; astringency is found in some. 


Officinal Plants. 

Caryophyllus aromaticus. (Eugenia cdryophyllata) 
Eugenia pimenta. (Myrtus pimenta) 

Melaleuca leucadendron. , 

Punica* gfanatum . 
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23. UMBELLIFKRJS. 

Calyx entire or 5-toothed, sometimes obsolete. Disk 
fleshy and epigynous. Petals 5, exserted from the 
outer edge of the disk, often very much indexed at the 
point, generally imbricate in aestivation. Stamens 5, 
alternate with the petals, incurved in aestivation ; anthers 
two-celled, dehiscing longitudinally. Ovarium inferior, 
crowned by the disk, two-celled, or rarely by abortion 
one-cclled ; ovules solitary. Fruit of two carpels, with 
a central columella, adhering to it by their faces when 
youug, but separating at maturity. Each carpel is tra- 
versed by longitudinal ridges, five of which are primary 
ridges, and the four alternating ones secondly ; and in 
the channels between the ridges are often vittee, or recep- 
tacles for oil. Seeds solitary and pendulous, usually inse- 
parable from the pericarp. Embryo minute, albumen 
plentiful and horny, the radicle towards the hilum. 

Herbaceous, with fistula and furrowed stems, mostly 
compound alternate leaves, sheathing at their base. 
Inflorescence umbellate, often having general or partial 
involucra. 

• 

Geographical Relations. — Though found within the 
tropics, they belong more particularly to the colder parts 
of the temperate zone. 

Properties. — The leaves and stems of the members of 
this tribe are often highly poisonous, and as a general 
rule to be always avoided when uncultivated, narcotic 
and acrid powers residing in them ; the Fruit is innocu- 
ous ; often stimulating from the essential oil it contains. 

• 

Officinal Plants. 

Anethum graveolens. 

Carum carui. 
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Conium maculatum. 
Coriandrum sativum. 
Cuminum cyminum. 
Daucus carota. 
Dorema amraoniacum. 
Fceniculum vulgare. 
Ferula asafcetida. 
Galbanum officinale. 
Pastinaca opoponax. 
Pimpinella anisum. 


Corolliflorte . 


24. CUCURBITACEJ5. 


Flowers monoecious or dioecious, but very rarely 
united. Calyx 5 -cleft, deciduous, imbricate in aestiva- 
tion, sometimes wanting. Corolla 5-partcd, often in- 
timately blended with the calyx, and scarcely distin- 
guishable from it ; very cellular in structure, strongly 
marked with reticulated veins, and sometimes fringed at 
the edges. Stamens 5, free or triadelphous, the fila- 
ments being connate in pairs, the fifth one remaining 
free, or sometimes diadelphous by its union ; anthers 
two-celled, long and sinuous. Ovarium inferior, one- 
celled ; placentae parietal, manv-ovuled. Stigmas thick, 
velvety or fringy. Fruit (a pepo) fleshy, crowned by 
the remains of the calyx. Seeds flat and ovate with a 
coriaceous testa, arrillate. Embryo .straight and exalbu- 
minous ; the radicle next the liilum and cotyledons folia- 
ceous and veined. 

Herbaceous, annual or perennial, w'lth tuberous or 
fibrous roots, succulent stems climbing by means of 
tendrils ; the leaves covered w.ith asperities, simple and 
alternate* * . 
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Geographical Relations. — Most abundant in the tro- 
pics, but found elsewhere, though very few are Euro- 
pean. 

m 

Properties. — A generalization is made by Decandolle, 
that the seeds of the cucurbitaceous plants are mild and 
wholesome, and do not participate in the energetic 
properties of the rind and fruit ; and it will be found 
that they are sweet and innocuous even in the poisonous 
species. 

These plants often contain a powerful purgative prin- 
ciple, occasionally so energetic as to cause the term poi- 
sonous to be applied to them. 

Officinal Plants. 

Cucumis colocynthis. 

Momordica elaterium. 


25. CAPRI FOLIACEAS. 

Calyx superior, its limb 4-5 cleft. Corolla with divi- 
sions equal to the calyx, regular or irregular. Stamens 
equal in number to the pieces of the corolla, and alternate 
with them ; filaments included br extended. Ovarium 
3-4-celled, one cell having one ovule, the others many 
and pendulous. Fruit dry or fleshy, crowned by the 
limb of the calyx. Seeds solitary or many and pen- 
dulous ; testa often horny ; embryo straight, albumen 
fleshy. 

Herbaceous or shrubby, with exstipulate alternate 

leaves. Inflorescence cymose. 

• • 

Geographical Relations. — Belong more particularly to 
the north temperate zones, but found in China, West 
Indies, etc. 

Properties. — Astringency of bark, beauty and fra- 
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grance of flower, and a cathartic or emetic property in 
some, are their chief characteristics. 

Officinal Plant. 

Sambucus nigra. 


26. CINCHONACEIE. 

Calyx superior, simple, with a definite number of di- 
visions or none, and with connate bractem at its base. 
Corolla superior, tubular, regular, with a definite num- 
ber of divisions, which are valvate or imbricated in aesti- 
vation, and equal to the segments of the calyx. Stamens 
arising from the corolla, all on the same line, and alter- 
nate with its segments. Pollen elliptical. Ovarium in- 
ferior, surmounted by a disk, usually two-celled, occa- 
sionally with several cells ; ovula numerous and attached 
to a central placenta, or few and erect, or ascending ; 
style single, inserted, sometimes partly divided ; stigma 
usually simple, sometimes divided into a definite num- 
ber of parts. Fruit inferior, either splitting into two 
cocci, or indehiscent and dry, or succulent, occasionally 
many-celled. Seeds definite or indefinite ; in the former 
case erect or ascending, "in the latter attached to a cen- 
tral axis. Embryo small, oblong, surrounded by horny 
albumen ; cotyledons thin, radicle longer, turned to- 
wards the hilum. 

Trees, Shrubs, or Herbs. Leaves simple, quite entire, 
opposite or verticillate, with iuterpetiolary stipules. 
Flowers arranged variously, usually in panicles or 
corymbs. 

Geographical Relations. — Almost exclusively found in 
the hotter parts of the w r orld, especially within the 
tropics, where they are said to constitue l-29th of the 
whole number of flowering plants. — (Above characters 
from Lindl.) ( 
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Properties. — Bitterness, astringency, with tonic and 
emetic powers, are their most marked characters ; the- 
alkaloids Cinchonia, Quinia, and Emetina are found in 
some of them. 


Officinal Plants. 

CepliEelis ipecacuanha. 
Cinchona cordifolia. 

lancifolia. 

oblongifolia. 


27. VAIiEUIANEiJ. 

Calyx superior, limb dentate or cleft, membranaceous 
or pappose. Corolla tubular, inserted upon the top of 
the ovarium with a 5 (or 3-t>) cleft-limb, the tube 
sometimes gibbous at the base. Stamens 1-5, placed on 
the tube of the calyx, and alternating with its lobes. 
Ovarium inferior, with one cell alone, or with two other 
abortive ones ; ovule solitary and pendulous. Fruit 
dry and indeliiscent, celled and seeded as the ovarium. 
Embryo of the seed straight, exalbuminous, and the 
radicle superior. 

Herbaceous, seldom shrubby at the base, with exsti- 
pulate opposite leaves, and terminal inflorescence. 

Geographical Relations. — Natives of temperate cli- 
mates, with a polar rather than an equatorial ten- 
dency. 

Properties. — Bitterness, stimulating and aromatic 
powers, with a peculiar odour, are chiefly to be observed. 


Officinal Plant. 
Valeriana officinalis. 
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, 28. composite;. 

Calyx superior, quite adherent to the ovarium, from 
which it is inseparable ; its limb modified so as to form 
scales, or pappus, and very seldom abortive. Corolla 
monopetalous,ligulate or tubular ; when tubular five cleft, 
and valvate in aestivation. Stamens 5, placed o'n the 
tube of the corolla, and alternate with its divisions, fila- 
ments free, (rarely as in the Ambrosiae monadelphous). 
Anthers narrow, two-celled, united together so as to 
form a tube, (Syngenesious) — rarely as in Xanthium dis- 
crete. Ovarium inferior, one-celled, with a single erect 
ovule ; style simple ; stigmas two, distinct or united. 
Fruit small, dry, and indehisccnt (Achenium), crowned 
with the limb of the calyx. Seed solitary and erect, 
exalbuminous ; embryo taper and erect, and the radicle 
inferior. 

Herbs or shrubs with exstipulate, alternate or opposite 
leaves. Flowers collected upon a general receptacle, 
each one of the collection being termed a floret, the 
whole surrounded by a common involucrum. Bractea? 
when present forming the chaff* of the receptacle. 

Geographical Relations . — They predominate in relative 
proportions to other flowering plants within and near the 
tropics, and their ratio is lowest within the arctic circle ; 
but some divisions of the tribe are most abundant in the 
cold countries, and others only in the hot ones, as will 
presently be seen. 

This family is divided into sub-tribes ; the following 
are Officinal : — 


Corymbiferce. 

Composites having tubular florets in the disk, and ligu- 
late ones in the ray of the collection, and a non-tumid 
style. , • 
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Geographical Relations. — Most abundant in hot coun- 
tries. 

Properties. — Bitter, tonic, and stimulating ; and some 
contain aromatic volatile oil. 

Officinal Plants. 

Anthemis nobilis. 

pyrethrum. 

Artemisia chinensis. 

indica. 

• absinthium. 

Inula helenium. 

Tussilaffo farfara. 


C ichor acece. 

Composite having the florets ligulatc, both in the ray 
and disk. 

Geographical Relations . — Most abundant in cold cli- 
mates. 

Properties. — Narcotic and hitter juices exist in the 
members of this sub-tribe. 

Officinal Plants. 

Lactuca sativa. 

Leontodon taraxacum. 


%9. LOBEtil ACEA5. 

Calyx superior, entire or with five divisions ; corolla 
monopetalous, irregular, with five divisions, and in- 
serted upon the calyx. Stamens 5, inserted upon the 
calyx, alternate with the divisions of the corolla ; an- 
thers united. Ovarium * inferior, 1-3-celled^ ovules 

s * 
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many ; style simple ; the stigma having a cup-like fringe. 
Fruit capsular, one or many- celled, and many-seeded ; 
dehiscing at ifs apex. Seed attached either to the 
axis or to the, lining membrane of the fruit vessel. 
Embryo straight ; albumen fleshy, and the radicle to- 
wards the hilum. 

Herbs or shrubs with exstipulate alternate leaves and 
flowers axillary or terminal. 

Geographical Relations. — Countries bordering upon 
the tropics. 

Properties. — Often acrid, and sometimes poisonous. 

Officinal Plant. 

Lobelia inflata. 

t 

30. ERICACKAS. 

Calyx inferior, 4-5-cleft, persistent. Corolla mono- 
petalous with 4-5 divisions, marescent, imbricated in 
aestivation . Stamens equal to the number of the divi- 
sions of the corolla, or twice as many, hypogynous ; 
anthers two-celled, thq, cells dry, furnished with appen- 
dages, and dehiscing by pores. Ovarium having at its 
base a disk or scales, many-celled and seeded ; style 
simple ; stigma sometimes toothed. Fruit capsular, 
with many cells, placentae parietal. Seeds numerous 
and small ; testa adhering to the body of the seed. 
Embryo cylindrical, albumen fleshy, radicle towards the 
hilum. 

More or less shrubby, with rigid, entire, exstipulate 
evergreen leaves, and pedicels of the inflorescence brac- 
teated. 

Geographical Relations. — Common generally, except 
in Australasia ; but occur in the greatest quantity at the 
Cape of (jofid Hope. 
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Properties . — Astringent and Diuretic. 

Officinal Plant. 
Arctostaphylos uva-ursi? 
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31. STYRACEA3. 

Calyx superior or inferior, 4-5 -cleft, seldom entire, 
persistent. Corolla hypogynous, monopetalous and di- 
vided, its divisions often differing in number from those 
of the calyx ; valvate or imbricated in aestivation. Sta- 
mens in 2-4 series arising from the tube of the corolla, 
and unequal in length ; anthers innate and introrse. 
Ovarium superior or inferior, 3-5-celled, four ovules 
mostly in each cell, two being erect, and two pendu- 
lous. Fruit drupaceous, crowned with or covered by 
the calyx, 3-5-celled, or 1 -celled by abortion. Seeds as- 
cending or pendulous, according to which ovules may 
be abortive, albuminous ; radicle long and towards 
the hilum, the cotyledons flat and foliaceous. 

Trees or shrubs with simple exstipulate alternate 
leaves, and very often stellate pubescence. 

Geographical Relations . — North and South America, 
Nepal and China ; but not met with in Africa and Aus- 
tralia. 

Properties . — More or less astringent and fragrant, 
and affording Benzoic acid. 

Officinal Plant. 

• Styrax benzoin. 


32. OLEACEJS. 


Calyx monosepalous, its limb 4-5-cleft, inferior. Co 
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rolla hypogynous, monopetalous, (rarely w anting, as in 
Fraxinus.) Stamens two, hypogynous, alternate with 
the segments of the corolla ; anthers two-celled and 
dehiscing longitudinally. Ovarium simple and uncon- 
nected with a* disk, two-celled, the cells two-ovuled. 
Fruit drupaceous, capsular or baccate, rarely samceri- 
form, two-celled and two-seeded, sometimes one-seeded 
by abortion. Seeds with fleshy or horny albumen, a 
straight embryo, the radicle superior, and the pluinula 
inconspicuous . 

Trees or shrubs with simple exstipulate opposite leaves, 
and an inflorescence terminal or axillary. 

Geographical Relations. — Rare in the torrid zone, and 
most common in the warm regions of the temperate la- 
titudes. 

♦ 

Properties. — Bitterness and astringency, and the pre- 
sence of much oil in the fruit vessel of the Olive are 
conspicuous. 

Officinal Plants. 

Olea europcea. 

Ornus europcea. 


33. APOCYNEA5. 

Calyx 5-cleft, persistent. Corolla monopetalous, 5- 
lohed, and deciduous, contorted during aestivation. 
Stamens 5, placed on the corolla, and alternate with 
its segments ; filaments distinct ; ' anthers two-celled, 
dehiscing longitudinally. Ovaria 1-2-celled, contain- 
ing many ovules ; styles 1-2. Fruit' very various, 
capsular, drupaceous, baccate or follicular. Seeds 
having horny or fleshy albumen, the embryo straight, 
pliyjpula inqonspicuous, and the cotyledons foliaceous. 
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Trees or shrubs with lactescent juices, and exstipu- 
late, mostly opposite leaves. 

Geographical Relations . — Tropical plants, or found in 
countries bordering on the torrid regions. 

Properties . — Acrid and stimulating, or even highly 
poisonous, though some members may be found inno- 
cuous. 

Officinal Plant. 

Strychnos nux-vomica. 


34. GENTIANE^E. 

• 

Calyx monosepalous, 4-5-cleft, inferior, persistent. 
Corolla monopetalous, hypogynous, marescent, the limb 
4-5, rarely 6-8-cleft, equal, contorto-imbricate in aesti- 
vation. Stamens placed upon the corolla in a common 
series, and alternate with its divisions, and equal to 
them in number, or occasionally by abortion less. 
Ovarium single, 1-2-celled and ovuled. Style one, con- 
tinuous; stigmas 1-2. Fruit capsular or baccate, 1-2- 
celled and valved, the margins of the valves turned in- 
wards in the onc-cellcd fruits and bearing the seeds, 
which in the two -celled fruits are attached to a central 
placenta. Seeds small; albumen soft and fleshy, the 
radicle towards the hilum. 

Herbaceous, rarely shrubby plants, with simple exsti- 
pulate opposite leaves, which are sessile or petiolate : the 

flowers are terminal or axillary. 

• • 

Geographical Relation ^. — To be found in all parts of 
the world, frort the sno\V upon the Swiss mountains to 
the Cape of Good Hope. 

Property . — Intensely 'bitter. 

s 3 
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Officinal Plants. 

Chironia centariura. 
Gentiana lutea. 
Menyanthes trifoliata. 


35. CONVOLVULACE^E. 

Calyx monosepalous, its divisions 5, imbricated. 
Corolla monopetalous, hypogynous, regular, deciduous ; 
its limb 5-lobed and plaited. Stamens 5, placed upon 
the base of the corolla, and alternating with its 
divisions. ' Ovarium 2-4-celled, seldom imperfectly uni- 
locular, the ovules definite and erect ; when more than 
one in each cell, they are collateral ; style one, divided 
at the top, or even to the base ; stigmas obtuse or 
acute. Disk annular and hypogynous. Fruit cap- 
sular, 1 -4-celled, the valves corresponding at their edges 
to the margins of a free dissepiment, in general with a 
septicidal dehiscence, but occasionally opening trans- 
versely. Seeds with but little albumen, which is muci- 
laginous. the embryo ‘curved, radicle inferior, and the 
cotyledons shrivelled. 

Iierhs or shrubs often twining, covered with a simple 
down, and having lactescent juices. The leaves are 
exstipulate and alternate, and the pedicels of the inflo- 
rescence have two bractese. 

Geographical Relations . — Decidedly equatorial plants, 
though a few are found in Europe and North America. 

Properties . — “ These plants afford a good illustration 
of the changes wrought in the properties of the vegeta- 
bles by time, and of the necessity of age to elaborate 
their peculiar and characteristic principles ; for the 
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leaves, the young shoots, the flowers, and even the 
fruits, of the Convolvulaceoc, when young, are innocuous 
or almost inert, and the annual species jpight be eaten ; 
but in the perennial stems and rootlets, where the sap 
becomes decidedly lactescent, an active resin is pro- 
duced, well known for its powerful cathartic properties.” 
— (Burnett.) 

* Officinal Plants . 

Convolvulus scammonia. 

Ipomoca jalapa. 


36. SOLANE.E. 

Calyx 5, rarely 3-4-parted, persistent, inferior. Co- 
rolla monopetalous, inferior, with a 5, (rarely 4) cleft 
limb, regular or slightly irregular, and mostly plaited in 
aestivation. Stamens placed upon the corolla, alternate 
with its segments, and equal to them in number, but 
sometimes from abortion reduced to four ; anthers de- 
hiscing longitudinally, rarely by pores at their apex. 
Ovarium two-celled and many ovuled ; style conti- 
nuous ; stigma entire or two-lobed. Fruit capsular or 
baccate ; when capsular, with a^iouble dissepiment, pa- 
rallel to the valves ; when baccate with *the*placentae 
adhering to the dissepiments. Seeds many and sessile. 
Embryo seldom straight; albumen fleshy, and the ra- 
dicle towards the hilum. 

Herbs or shrubs with entire or divided alternate 
leaves, the floral ones occasionally double and approxi- 
mated to each other. Inflorescence variable ; pedicels 
destitute of bractejc. Allied to the next tribe Scrophu- 
larineoc. 

Geographic d! Relations. — Generally distributed over 
the world, but the largest proportion exist within the 
tropics, and but few are observed to approach the frigid 
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Properties . — Narcotic powers may be said to charac- 
terize this tribe, which in some members is so highly 
developed as to constitute them some of the most pow- 
erful poisons known. It is true that many species afford 
nourishment and food, and might therefore be supposed 
to be destitute of such noxious property ; but even in 
many of these cases a slight degree of the general 
character exists, but cultivation and the culinary 
processes, and the great quantity of farinaceous matter 
over-balancing the rest, render the particular portion 
of the plant which is eaten, not only innocuous, but 
highly nutritious. The alkaloids Atropia, Solanine, and 
Daturine, etc., have been discovered in some species. 

Officinal Plants. 

* Atropa belladonna. 

Capsicum annuum. 

Datura stramonium. 

Hyoscyamus niger. 

Nicotiana tabacum. 

Solanum dulcamara. 


37. SQROFliULARINEAi. 


Calyx inferior, often 4-5 -cleft, unequal, persistent. 
Corolla monopetalous, inferior, 4-5-cleft, mostly irregu- 
lar, often labiate, deciduous, imbricate in aestivation. 
Stamens 2-4, didynamous, placed upon the tube of the 
corolla. Ovarium superior, two-celled, many-ovuled ; 
style one, stigma two-lobed or obtuse. Fruit capsular 
and dehiscent, rarely succulent hnd indehiscent, 2-3- 
celled, 2-4-valved, the valves en'cire or bifid, and the dis- 
sepiments either double, formed by the i&flexed margins 
of the valves ; or simple and entire, and then either pa- 
rallel with the valves or opposite them. Placenta cen- 
tral, adnate with the dissepiment, or separate from it. 
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Seeds numerous ; embryo within fleshy albumen, and 
the radicle turned towards the hilum. 

Herbs, rarely shrubs, with exstipulate leaves some- 
times decurrent. 

Geographical Relations. — Common everywhere, being 
found from Melville Island to the torrid zone. 

Properties. — Generally suspicious, often highly dele- 
terious, but the culinary art can render many members 
esculent. 


Officinal Plant. 
Digitalis purpurea. 


38. labiatjE. 

Calyx monosepalous, tubular, 5- 10-toothed, regular 
or irregular, inferior. Corolla monopetalous, hypogy- 
nous, bilabiate, the upper lip sometimes two, — -the lower 
one generally three-fid. Stamens didynamous, placed 
upon the corolla, but two are sometimes abortive ; an- 
thers two-celled, sometimes apparently one-celled by 
the confluence of the locules a£ their apex. Ovarium 
deeply four-lobed, and placed upon a disk, each lobe 
having a solitary erect ovule, Style one, arising from 
the centre and base of the ovarium ; stigma bifid, 
mostly acute. Fruit 1-4 small nuts, or by abortion 
fewer, enclosed by the persistent calyx. Seeds erect, 
almost exalbuminous ; embryo erect, with plain coty- 
ledons. 

Herbs or underslyubs, with the branches and young 
stem square, and the ramifications opposite. They have 
exstipulate opposite leaves, and an axillary cymose in- 
florescence. 

Geographical Relations. — Most common in the tem- 
perate latitudes. 
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Properties. — Abounding with volatile oils, which 
render them stimulant and carminative. 

, Officinal Plants. 

Lavandula spica. 

Marrubium vulgare. 

Mentha piperita. 

viridis. 

pulegium. 

Origanum vulgare. 
ltosmarina officinalis. 


Monochlamydea . 

39. poeygonEjE. 

Perianth single, inferior, imbricate in aestivation. 
Stamens definite, placed upon the bottom of the perianth, 
with their anthers longitudinally dehiscent. Ovarium 
superior, one-celled, with a solitary erect ovule ; styles 
or stigmas several. Seed with farinaceous albumen 
rarely wanting or fldshy ; embryo inverted, with the 
radicle away from the hilum. 

Herbaceous, rarely shrubby, with simple alternate 
leaves, and provided with ochreate stipules. 

Geographical Relations. — General over the world, 
from the North Pole to the West Indies. 

Properties. — Astringent, acidulous, and cathartic. 

Officinal plants. 

Polygonum bistorta. 

Rheum palmatum. 

, Rheum undutatum. 
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40. laurineas. 

Perianth single, 4- 6-cleft, sometimes Obsolete, imbri- 
cate in aestivation. Stamens definite, perigynous, in two 
scries, the three inner stamens opposite the segments of 
the perianth barren or abortive, the six outer ones not so ; 
anthers adnate, 2-4-celled, with a valvate dehiscence, 
inner filaments, with glands at their base. Ovarium sin- 
gle, superior, with a solitary pendulous ovule. Fruit 
baccate, or drupaceous. Seed exalbuminous, with an 
inverted embryo ; cotyledons thick, fleshy, and peltate 
near the base. 

Trees or shrubs often of a large size, with simple ex- 
stipulate alternate leaves. 

Geographical Relations. — Tropical plants, few extend- 
ing to the temperate regions. 

Properties. — Stimulating and aromatic. 

Officinal Plants. 

Laurus cinnamomum. 

-camphora^ 

-nobilis. 

-sassafras. 


41. MYRISTICE.E. 

Flowers dioecious. Perianth single, 3-cleft, valvate in 
{estivation. * • 

Male Flowers. — Stamens 3-12, sub-perigynous ; 
anthers 2 -celled, turned cfutwards and dehiscing longi- 
tudinally. 

Female Flowers. — Perianth deciduous. Ovarium 
single, superior, with a solitary erect ov*ile ; stigma 
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slightly lobed. Fruit baccate, bi-valved, and dehiscent. 
i Seed nut-like, covered by a many-cleft arillus ; albumen 
ruminate, somewhat fleshy ; embryo small, radicle infe- 
rior, and the cotyledons foliaceous. 

Trees with a reddish sap, and exstipulate alternate 
coriaceous leaves, which when old are downy beneath. 
Flowers have one bractea. 

Geographical Relations . — Tropics exclusively. 

Properties . — The juices of the bark are acrid and 
irritating, the inner parts of the fruit highly stimulat- 
ing. 

Officinal Plant. 

Myristica moschata. 


42. AIUSTOLOCIII.fi. 

Perianth single, superior, tubular, 3-cleft ; sometimes 
very unequal. Stamens 6- IS, epigynous, distinct or 
connate with the style. Ovarium inferior, 3-6-celled, 
with numerous ovules; style simple ; stigmas many 
and radiating. Fruit capsular or baccate, 3-6-celled and 
many- seeded. ' Seeds 'with fleshy albumen ; embryo 
small. 

Herbs or climbing shrubs, with simple alternate leave ; 
sometimes apparently stipuled. Flowers of a dingy hue. 

Geographical Relations . — Most common in intertro- 
pical America ; few are found in Europe. 

Properties . — Stimulating and tonief; some are said to 
have deleterious qualities. 

» 

Officinal Plants. 

Serpentaria virginiana. 

, Asarum europceum. 
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43. EUFHOEBIACEiE. * 

Flowers monoecious or dioecious. Perianth single, 
■with scaly appendages, inferior, or wanting. 

Male Flowers. — Stamens definite or indefinite, the 
filaments free or monadelphous. Anthers 2-celled, with 
a longitudinal dehiscence. 

Female Flowers. — Ovarium superior, sometimes 
pcdicilate, 3-celled. Styles 3 ; stigma distinct or lobed. 
Fruit of 2-3 or more, dry cocca, dehiscing elastically, 
and separating from their common axis, each cell 1-2 
seeded, the seeds pendulous. Albumen oily or fleshy, 
the radicle superior, and the cotyledons flat and foifr- 
ceous. • 

Trees, sTfrubs, or herbs with lactescent juices ; alter- 
nate, mostly exstipulate, simple leaves, and the flowers 
sometimes within a general involucrum. 

Geographical Relations. — In greatest perfection in 
intertropical America ; but more than 100 species are to 
be found in Europe. 

Properties. — Stimulating and*acrid, and sometimes 
highly poisonous. 

Officinal Plants. 

Croton cascarilla 

tiglium. 

Euphorbia officinarum, canariensis ? 

Ricinus communis (Palma christi.) 


44. tiBTICBJS. 


Flowers monoecious or dioecious. Perianth single, 
membranous, lobed, persistent. Stamens definite, pery- 
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gynous, or hypogynous ; anthers 2- celled, curved 
inwards during aestivation, and curving backwards 
elastically whem bursting. Ovarium simple, superior, 
with a single erect ovule ; stigma simple. Fruit an 
indehiscent nut, covered by the dry and persistent pe- 
rianth. Embryo sometimes spiral, and sometimes exal- 
buminous, radicle superior, cotyledons apposite. 

Herbs, shrubs, or trees, with stipulate, mostly opposite 
leaves, covered with glandular hairs. 

Geographical Relations. — To be found in almost all 
situations in every part of the globe. 

Properties. — Stimulating, irritating, and sometimes 
narcotic. 

' Ojfficinal Plants. 

Humulus lupulus. 

Dorstenia contrajerva. 


45 . ARTOCARPEA5. 

( 

Flowers monoecious. ^Perianth single, divided, the seg- 
ments often membranous, or tubular, or entire. Sta- 
mens one or many. Ovarium superior (rarely inferior), 
1-2-celled, ovule suspended ; style single, filiform ; 
stigma divided. Fruit, nuts covered by involucra, be- 
coming more or less succulent ; or a fleshy receptacle, 
with the nuts upon it. Seed suspended, solitary, the 
albumen sometimes wanting ; embryo with its radicle 
towards the hilum. 

Trees, shrubs, or herbs, with stipulate alternate leaves, 

and flowers in heads or catkins. 

< % 

Geographical Relations. — Tropical plants ; but a few 
members of the tribe are to be found without their 
general station. 
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Properties. — They have lactescent caoutchouc juices, 
often highly acrid, and the most virulent of all plants is 
to be found amongst them — the Upas tree of Java. Ne- 
vertheless the fruit of many is edible and pleasant. 

Officinal Plants. 

Ficus carica. 

Morus nigra. 


46. niiMACEAJ. 

Flowers hermaphrodite, sometimes polygamous. Pe- 
rianth single, campanulate, cleft at the edge, inferior. 
Stamens 5 -placed upon the base of the perianth, erect 
in aestivation. Ovarium superior, two- celled, the ovules 
solitary, pendulous ; stigmas 2, distinct. Fruit 
membranous or drupaceous, 1-2-celled. Seed solitary, 
pendulous, almost exalbuminous. Embryo with the 
radicle superior, and foliaceous cotyledons. 

Trees or Shrubs, with simple, scabrous, stipulate, al- 
ternate leaves. 

Geographical Relations. — 0 Chiefly belonging to the 
northern temperate regions. 

Properties. — Astringent . 

Officinal Plant. 

Ulmus campestris. 


47* piperacejE. 

Flowers achlamydeous, hermaphrodite, bracteate. Sta- 
mens definite, 2-3, rarely more ; anthers erect, 1-2 
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celled, opening lengthwise. Ovarium superior, one- 
celled, ovule solitary and erect ; stigma sessile, slightly 
hispid. Fruit somewhat fleshy, indehiscent, one- celled 
and seeded. Seed subglobose and erect, the albumen car- 
tilaginous, “ arid the small monocotyledonous embryo is 
remote from the hilum, and enclosed within its persis- 
tent vitellus.” 

Herbaceous or shrubby, with exstipulate alternate 
leaves, and flowers mostly sessile. c 

Geographical Relations . — Essentially tropical plants. 

Properties . — Aromatic and stimulating. 


Officinal Plants. 

Piper cubeba. 

longum. 

nigrum. 


48.. SALICINE.fi. 

Flowers monoecious oi» dioecious. Stamens 2-24, free 
or united; anthers erect, two-celled. Ovarium su- 
perior, 1-2-celled, many-ovuled ; placentas parietal. 
Style one, sometimes wanting ; stigmas two. Fruit a 
coriaceous capsule, 1-2-celled and 2-valved, many 
seeded. Seeds fixed near- the base of the cell, hairy ; 
albumen wanting, the radicle inferior. 

Trees or shrubs with simple, stipulate, alternate leaves, 
and an amentaceous inflorescence. . * 

• * 

Geographical Relations . — Moat abundant in the tem- 
perate zones, though a few extend towards the tropics. 

Properties.— Astringent, tonic. 
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Officinal Plants. 

Salix alba. 

caprea. 

fragilis. 


49. CUPULIFERiE. 

Flowers monoecious ; the stameniferous ones collected 
into cylindrical or rarely roundish catkins, the pistilife- 
rous ones often aggregate. Stamens 5-20, placed upon 
the base of the scaly bractese, or of a 4-6-cleft squama- 
ceous perianth. Ovaria crowned by the rudiments of a 
superior single perianth, seated within a variously tex- 
tured cupula, and many-celled and ovuled. Ovules 1-2 
in each cell, pendulous. Styles 2-6, not much deve- 
loped ; stigmas distinct. Fruit a gland or nut, one- 
celled by abortion, more or less enclosed by the cupula. 
Seed pendulous 'and exalbuminous ; embryo large, with 
a small superior radicle, and fleshy cotyledons. 

Trees or shrubs, with simple stipulate alternate leaves, 
directly veined from costa to margin. Allied to Sali- 


Geographical Relations. — Chiefly belonging to tempe- 
rate and cold regions, though found in Africa and South 
America. 

Properties. — Very astringent, the wood affording va- 
luable timber. 


Offibinal Plants. 

Quercus infectoria. 

pedunculata. 

— — — robor. 
t 3 
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Flowers monoecious or dioecious. Stameniferous flow- 
ers monandrous or monadelphous, arranged as an amen- 
tum. Anthers two or more lobed, with a dehiscence 
outwards ; often crested. Pistiliferous flowers in cones 
or solitary. Ovarium open, existing as a membrana- 
ceous scale, from the base of which and internally in the 
cones, arises an expanded placenta, having at its base 
two ovules which are inverted ; in a solitary flower 
the placenta is not expanded, and the ovules are erect ; 
the membranes of the ovules remain open at the top. 
Fruit, a cone formed by the expanded aria indurated 
placentae, and often by the ovarial leaf as well ; or a sin- 
gle nut enveloped by a succulent covering. Seeds with 
a hard crustaceous testa ; embryo in the midst of 
fleshy oily albumen, with two or many cotyledons ; 
Radicles next the apex of the seed, and organically con- 
nected with the albumen. 

Trees ®r shrubs, with linear, acerose, or lanceolate 
leaves, sometimes fascicled. The woody tissue marked 
with circular depressions. 

Geographical Relations. — To be found from Hudson’s 
Bay to Van Diemen’s Land, but the chief part of the 
family is to be looked for in the temperate latitudes. 

Properties. — Abound in resinous turpentine juices, 
and afford valuable timber. To some of the lower ani- 
mals the leaves, etc., of the Yew are poisonous, and it 
is said the succulent fruit is sc to mau, si>me supposing 
the noxious power to be in the seed itself, others in the 
succulent covering. As far as my own practical expe- 
rience goes, the succulent part is not only innocuous, but 
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sweet and pleasant to the taste, but what the seed itself 
may be I kntiw not. 


Officinal Plants. 

Juniperus communis. 

sabina. 

Pinus abies. 

balsamea. 

larix. 

sylvestris. 
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Petaloideee. 

51. AROIDEiE. 

Flowers unisexual, arranged upon a spadix, which is 
sometimes naked, partial floral coverings also sometimes 
wanting, wfien present consisting of 4-5 piece 0 . 

Male Flowers. — Stamens definite or indefinite, very 
short, hypogynous ; anthers one or many-celled, turned 
outwards. 

Female Flowers. — Ovarium superior, 1-3-ceUed, 
many-ovuled, ovules erect, pendulo&«, or parietal. 
Stigma sessile. Fruit dry or succulent. Seeds mostly 
albuminous, and the embryo cylindrical and erect. 

Herbaceous or shrubby, sometimes without an evident 
stem, at w others arborbscent ; when herbaceous often 
provided with a cormus. Leaves sheathing at the base 
with a parallel or reticulated system of venation, and a 
more or less coloured spatha is generally present. 

Geographical Relations. — Much more abundant in the 
tropics than anywhere else. 

Properties. — Acrid and sometime^ highly poisonous, 
or aromatic and stimulating. 


Officinal Plant. 
Acorus calamus. 
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52. SMILACEA5. 

Flowers hermaphrodite or dioecious. Perianth single, 
6-8-parted, inferior. Stamens 6, placed upon or near 
the base of the perianth, but rarely hypogynous. Ovarium 
thrdfe- celled, the cells one or many ovuled. Style sim- 
ple, or three -parted. Fruit baccate. Seeds with a mem- 
branous testa; albumen fleshy and cartilaginous, and 
the radicle mostly distant from the hilum. 

Herbs or undershrubs, often with a tendency to twine, 
the leaves having a reticulated venation. Allied to the 
next tribe Asphodeleae. 

Geographical Relations . — Sparsely though scattered 
generally over the globe. 

Properties. — Demulcent, though sometimes acrid. 

Officinal Plant. 

Smilax sarza. 


53. ASPHODELS.®. 

Perianth single with 6 divisions. Stamens 6, hypogy- 
nous, 3 of them opposite the pieces of the perianth and 
differing from the others, or abortive. Ovarium superior, 
3-celled ; style single ; stigma entire. Fruit capsular, 
mostly 3-celled, 3-^alved, with a loculicidal dehiscence. 
Seeds varying in number, -with black brittle crustaceous 
testa ; embryo included within fleshy albumen. 

Herbaceous plants, sometimes trees, the roots fibrous 
or fascicled, or the plant having bulbs. Peduncles arti- 
culated in the middle. Nearly related to Smilacese. 
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Geographical Relations. — Most abundant in temperate 
latitudes. 

* 

Properties.— -Stimulating or acrid. 

Officinal Plants. 

Allium sativum. 

Aloe spicata. 

Scilla maritima. 


5^. COLCHICACEiE. (MELANTHACEiE.) 

Perianth single, inferior, of 6 pieces, or tubular, invo- 
lute in aestivation. Stamens 6, anthers extrorse. Ova- 
rium 3- celled, and many seeded ; style trifid ; stigmas 
simple. Fruit capsular, 3-celled, sometimes with a lo- 
culicidal dehiscence. Seeds with a membranous testa 
and dense fleshy albumen. 

Herbaceous plants with fibrous roots, sometimes a 
cormus, and the flowers arising from below the ground. 

Geographical Relations. — Most abundant in northern 
latitudes. 

Properties. — Acrid, often highly virulent. The alka- 
loid Veratrine is found in some. 


K* 

Officinal Plants. 

( 

Colchicum autumnale. 

Veratrum album. 

Helonias officinalis, (Veratrum sabadilla.) 
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55. PALM^E. 

Flowers hermaphrodite or polygamous, arranged on a 
spadix, and besides being covered by the general one or 
many valved spathaceous envelope, possessing separate 
perianths.. Perianths single, 6-parted in two series ; 
the divisions of the outer are smaller than those of the 
inner series, which are often considerably connate. Sta- 
mens definite, most frequently 6, placed upon the base 
of the perianth. Ovarium 1-3-celled, cells one ovuled. 
Fruit baccate or drupaceous with fleshy or fibrous meso- 
carp. Embryo small, cylindrical, or turbinate, various 
in its situation, but usually distant from th<^ hilum, en- 
closed in«n .hollow of the albumen, and covered by an 
operculum. Albumen cartilaginous, and either ruminated 
or with a central (rarely a ventral) cavity, the plumula is 
scarcely to be seen, and the cotyledonary extremity of 
the embryo is much enlarged in germination. 

Trees as regaros size and general appearance, some- 
times branched. Stem covered with scales formed by 
the persistent bases of the leaves, which lattej* are ter- 
minal, pinnate, or flabelliform, and plaited in vernation. 
Spadix branched. * • 

Geographical Relations. — Chiefly intertropical plants, 
few "being found even in the southern parts of the tem- 
perate zones, and only one species in Eurppe. 

Properties. — The different members of this great 
family are applied to very various purposes, both food 
and clothing being afforded by many. The cellular 
tissue of the trunk of* some abounds in amylaceous 
matter. * 


Officinal Plant. 
Sagus rumphii. 



216 


DHYMYKHIZEJS. MARANT^CEiE. 


56. D£YMYRHIZKA5. (sCITAMlNEAl). 

f 

Calyx superior, tubular, 3-cleft. Corolla tubular, 
with six segments in two series, irregular. Stamens 
3, distinct, but reduced to one by abortion of the 
two lateral stamens, the remaining one placed opposite 
the labellum of the corolla ; filament sometimes extended 
as an appendage to the anther ; lobes of the anther often 
embracing the upper part of the style. Ovarium three 
celled or imperfectly so ; ovules numerous on a cen- 
tral placenta. Fruit capsular, rarely fleshy, three- celled, 
many seeded. Albumen farinaceous or horny. 

Herbaceous plants with a creeping rhizoma some- 
times jointed; the leaves alternate and sheathing. Al- 
lied to the next family Marantacese. 

Geographical Relations. — Tropical plants. 

> Properties. — Aromatic and stimulating. 

Officinal Plants. 

Alpinia cardamomum. 

, Zingiber officinale. 


57. MARANTACEA5. 

The members composing this tribe have been sepa- 
rated from Drymyrhizese, from having the two lateral 
segments of the inner series of the corolla different from 
each other, the filament pet^loid, the anther one- 
celled, and from being destitute of pungency. 

Officinal Plant. 

Maranta arundinaceae. 
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Glumacea. 

58. GRAMINEiE. 

Flowers glumaceous, generally hermaphrodite, but some- 
times moncecious or polygamous. Bractese generally 
two in number (two-valved) ; the valves alternate, 
sometimes single, (one-valved) ; mostly unequal. Peri- 
anthium of two pieces or valves, alternate, the outer or 
lower valve sometimes bifid or aristated, or both. Scales 
2-3, soulteijmes absent. Stamens hypogynous, (often 
3), with versatile anthers. Ovarium simple ; styles 
one to three, but mostly two in number ; stigmas often 
plumose. Fruit a caryopsis, (the fruit dry and inde- 
hiscent, the end?carp adhering to the integuments of the 
seed). “ Emhrtft) lying on one side of the albumen at the 
base, lenticular, with a broad cotyledon and a developed 
plumula ; and occasionally, but very rarely, with a 
second cotyledon on the outside of the plumula, and 
alternate with the usual cotyledon.” Albdmen fari- 
naceous. 

Herbaceous, generally simple, sometimes branched, 
rarely shrubby ; stems or culms fistulose, covered with 
an external siliceous layer, and closed at the joints or 
nodii. Leaves one to each joint, with a sheath slit lon- 
gitudinally at one side, having a membranous appen- 
dage (ligule) at its summit. Flowers small, panicled, 
spiked, or racemed ; secondary spikes termed locustse. 

Geographical Relations . — Of the nearly 2000 species 
known, about 800 are tropical, and from 1150 to 1200 
are extra-tropical. 
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Properties. — Farinaceous, saccharine, and demulcent ; 
one species is t noxious. 


Officinal Plants. 

Avena sativa. 

Hordeum distichum. 
Saccharum officinarmn. 
Triticum hybernum. 
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CRYPTOGAMIA. 


JEtheogamia. 

59 . FILICES. 

S/ems'pffesent, either creeping below or upon the sur- 
face of the ground like a rhizoma, or rising above it 
and appearing like the stems of trees. Fronds or leaf- 
like expansions, simple or compound, or more or less 
divided, witl^a dichotomously reticulated system of 
venation ; circinate in vernation. Stomata present. 
Reproductive organs placed in masses called sori, upon 
the dorsal surfaces of the fronds or upon their margins. 
Sori of various shapes, covered in raapy cases by a 
cellular envelope or indusium, which dehiscdl. Masses 
of sori composed of numerous cases or thecce, each 
thecae provided with an elastic ring or annulus , or desti- 
tute of it, aud form either a single cavity, or are di- 
vided into several compartments. Reproducing germs 
or sporules contained within the thecae. 

(According to Presl, the male organs or anthers are 
lenticular, oval of globose stipitate bodies filled with an 
opaque substance, and ^appearing in the* sori amongst the 
congregated •thecae, bdt are only to be seen when 
in a very young condition. After the bursting of these 
bodies, the opaque matter being ejected, they collapse 
and dry). 
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Geographical Relations. — Abounding within the tro- 
pics, and decreasing both in size and number towards the 
poles. 

% 

« 

Properties. — Their most general character is astrin- 
jency. 


Officinal Plant. 
Aspidium filix-mas. 


Amphigamiu. 

* 60 . liciienes. - 

Aerial perennial plants varying -exceedingly in their 
form, appearance, and texture, always constituting a 
thallus, crust, or frond, (universal receptacle, Ach.) 
which frequently spreads horizontally upon soil, rocks, 
stones, the bark of trees and dead wood, and is pulveru- 
lent, membraceous, coriaceous, gelatinous, filamentous, 
and variously lobed and r divided ; sometimes it is erect, 
fructiculose,. add much branched, at other times pen- 
dent. Variously coloured, rarely green, often the sub- 
stance is simply composed of cellules, at other times the 
cellules are mixed with fibres. Imperfect roots are 
sometimes formed, but more for the purpose of fixing 
the plant to its place of growth, than of deriving nutri- 
ment, which appears to be afforded solely by the air. 
Fructification is of two kinds, a powdery substance form- 
ing indeterminate masses 6r collected into more or less 
evident receptacles; and what is considered a higher 
state of fructification, apothecia or partial receptacles, 
which have received different names, according to their 
forms scut elite, pelt a, lir elite, , etc., etc. ; these for the 
most part are sessile, perennial, and contain a somewhat 
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waxy plate or layer, in which are imbedded sporules in- 
closed in little membranous theca. — (Hooker) . 

Geographical Relations. — To be fount! from the equa- • 
tor to the poles ; but are plants rather of the northern 
than southern regions. 

Properties. — Mucilaginous and nutritive from their 
amylaceous matter ; but sometimes bitter. They afford 
likewise good dyes. 


Officinal Plant. 
Cetraria islandica. 


61. FUNGI. 

♦ 

Aerial plartls composed chiefly of cellular tissue, but 
which sometimes has fibrous tissue intermixed with it. 
Thallus varying in texture, being soft, leathery, or waxy, 
etc. ; and often coloured in the *nost showy and brilliant 
manner, though seldom green, which colour, 'flhen it does 
occur, is of a lurid metallic tint ; but sometimes wanting. 
Spores or reproductive germs always present ; but some- 
times unconnected by any common receptacle or thallus ; 
in a few cases quite naked, but mostly covered or en- 
closed by an hymenium, perithecium, or peridium. 

Plants found upon decaying animal or vegetable mat- 
ter in abundance, and upon living vegetables, and grow- 
ing upon or quite beneath the surface of the earth, vary- 
ing in size fryn a»minute cellule to a mass of two or 
three feet in diameter. 

Geographical Relations. — Chiefly affecting northern 
latitudes and the northern parts of the temperate zone 

u 3 
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i ^ 

Within the compass of a square furlong in Sweden, 
Fries states that he found no less than two thousand 
species. 

# 

Properties . — Sometimes wholesome, at Other times 
most virulently poisonous. 



Acinula clavus. 
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Dandelion Leontodon taraxacum • Composite. Indigenous. 

Digitalis Digitalis purpurea Scrophularinea? Indigenous. 
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Wine Vitis vinifcra Ampelidete Spain. 
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DIVISION 1. — Anatomy. 


Acaulis, 12 
Acci unbent, 58 
Aciifcunydeous, 22 
Aootyledonous, 17, 54 
Estivation, HI 
Aggregate fruit, 47 
Air passages, 6 
Air cells, 0 
Alabastms, 33 
Albumen, 52, 53 
Alburnum, 1 1 
Amentum, 32 
Amphitropal, 58 
Anutropous, 14 
Animalcule, 

Annual, 10 
Annular ducts, (i 
Anther, 30 
Anthesis, HI 
AMtitroji.il, 58 
Apex, 52 
Apocarpous, 41 
Appressed, 21 
Arillus, 52 
Arista, 27 
Aseidium, 27 
Awn, 10 

Bark, 14 
Biennial, 10 
Bilabiate*, 23 
Bilocular, 45 
Bractem, 20 
Bristles, 0 
Buds, 21 
Bulbs, 12 

Caducous, 20 
Calca, 2(1 
Calyx, 22 
Campanulate, 2 k 
Cumpulitropous, 11 
Capitulum, 33 
Canmcultc, 53 
Caryophyllaccous, 25 


Caudcx, 10 
Caulis, 11 
Cellular tissue, 2 
Cellule, 3 

Central placenta, 41 
Chulaza, 43 
(/ireumseispile*, 40 
Claw, 25 
Cleft, 23 

Collective fruit, 47 
C ollum, 57 
Compound fruit, 47 
Connectivum, 30 
Convolute, 21 
Cork, 15 
Cnrmus, 11 
Corolla, 24 
Corona, 25 
Corymb, 33 
Cotyledons, 5 1 
Cruciferous, 25 
Culmus, 12 
Cupula, 21 
Cuticle, 7 
Cyme, 33 

Dehiscent, 40 • 

Dielilamydcous, 22 
Dicotyledonous, 54 
Disk, 45 

Dissepiments, 42 
Down, 0 
Ducts, 5, 6 
Duramen, 14 

Elements vegetable, 1 
Embryo, 52 
Endocarp, 45 
Enddgenous stem, 10 
Endopjeura, 52 
*Endorrhizal, 57 
Endostome, 42 
Endotheeium, 30 
Epidermis, 7 
Epicarp, 45 
X 


Exalbiuninous, 53 
Exogenous stem, 12 
Exorrhizal, 57 
Exostome, 42 
Extinc, 38 

Fibre, 2 

Fibro-ccllular tissue*, 3 
Fibrous tissue, 3, 5 
Filament, 34 
Floral structures, 22 
Foramen, 43 
Fovilla, 38 

Free central placenta, 11 
Fruit/ *45 

Fruits different, 18 to 5 1 
Funiculus, 41, 43 

Galea, 21 
Glands, 0 
Glumaccous, 25 
Gynaphore, 40 

Hairs, 0 
Hcterotropal, 58 
Hiliun, Si 
Hyjjperatiform, 21 

m 

Incumbent, 58 
Indehiscent, 40 
Inferior, 23, 31 
Inflorescence, 28 
Infundibuliform, 21 
Inline, 38 

I ntercellul ar substance ,1 
Intercellular passages, < 
Iuvolucrnm, 21 
Involute, 21 
Irregular, 2i 

Labiate, 24 
Lamina, 18 
Leaves, 18 
Lenticular Igan Is, 9 
Liber. 1 5 
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Limb* 2 5 

Pi i nate, 19 

Septilragal, 46 

Loeulicidal, 46 

FWJ1, 39 

Simple, 47 

Locust©, 33 

Pith, 31 

Spadix, 32 

t 

Placenta, 41 

Spike, 32 

Maresccnt., 20 

Plaited, 21 

Spines, 2] 

Medulla, 13 

Plumula, 55 

Spiral vessels, 5 

Medullary sheath, 14 

Pollen, 37 

Spongiole, 10 

Membrane, 1 

Pollen tube, 39 

Stamen, 34 

Membranous cellular 

Polypetalous, 24 

Stem, 12 

tissue, 2 

Polysepalous, 22 

Stigma, 10 

Micropyle, 55 

Prickles, 9 

Stipes, 12, 17 

Monochlamydeous, 22 

Primine, 42 

Stipula*, 20 

Monocotyledenous, 54 

Proper ducts, 6 

Stomata, 8 

Monopetalous, 24 


Style, 39 

Monosepalous, 22 

Raceme, 33 

Superior, 23 


Rachis, 33 

Sutural, 46 

Naked flower, 28 

Radicle, 55 

Sutures, 45 

Nectaria, 25 

Radi cube, 10 

Sy acarpous, 41 

Nucleus, 42 

Raphe, 44 



Receptacle, 29 

Tendril, 21 

Ochrea, 21 

Receptacles of secre- 

Termite, 19 

Qrthotropal, 58 

tion, 6 

Testa, 52 

Orthotropous, 43, 

Regular, 24 

Throat, 23 

Ovarium, 41 

Reticulated ducts, 6 

Tissue?., 2 

Ovule, 42 

Revolute, 21 

Toothed, 23 


Rhizomu, 11 

Tri-locular, 45 

Panicle, 33 

Ringent, 24 

Tri-ternate, 19 

Papilionaceous, 25 

Root, 9 

Tube, 24 

Pappus, 23 

Rosaceous, 25 

Tnber, 1 1 

Parietal placenta, 41 

Rotate, 24 

Tunicated bulb, 12 

Parted, 23 

Ruminated, 53 


Pedicel, 28 

Runner, 11 

Umbel, 33 

Pedtuicle, 28 

Rupturing, 46 

Unguis, 25 

Perennial, 10 


Unilocular, 45 

Perianthurn, 26 

8arcoo'u*p, 45 

Urceolus, 28 

Pericarp, 45 v * 

Sarcorlermis, 52 


Persistent, 20 

Sarmentose, 11 

Valves, 46 

Personate, 24 

Scaly bulb, 12 

Vascular Tissue, 5 

Petaloid, 25 

Scape, 28 

Venation, 18 

Petals, 24 

Secundine, 42 

Veutrieose, 24 

Petiole, 18, 10 

Seed, 52 


Phylla, 22 

Sepals, 22 

Woody fibre, 3 

Phyllodium, 19 

Septicidal, 46 

Woody layers, 14 

DIVISION II.— Mobpholooy. 

Antagonism, 66 

Buds, 65 

Co-ordination, 66 

Anther, 63 


Corolla, 63, 05 

Ascending metamor- 

Calyx, 63, 65 


phoses, 62 

Cdfpellary leaf, 63 

Descending metamor- 

Axis, 61 

Centre. 66 

phosis, 02 


Circumference, 60 

Development, 05 

Blossom, 62 

Claw, 63 


Bractete, 64 < 

Coleophyllum, 62 




Kquipodenratioji, 66 
Expiration, 62 

Filament, 63 
Five, 61 
Flower, 62 

Inspiration, 62 
internodial, 61, 62 
lulernodimn, 61 

Leaf# 61 
Leaf hud, 62 
Limb, 63 


INDEX. 

Metamorphosis, 66 
Morphology, 56 
Multilocudar, 64 

Nodus, 61 

Ovarium, 63 

Pistil, 63, 65 
Placophyllurn, 62 
Pollen, 63 

Radiating, 66 
Root, 60 


DIVISION III.— Piiysioi 


Absorption, 76 
Acetic acid, 72 
Acids, 1 u 1 
Acotylrdonous stem, 
133 

Alburnum, 127 
Alkaloids, fill ^ 
Anthokvan, 111 
Anthoxantliin, 111 
Arrow -root, 66 
Azoic, 78 

Azotised material, 78 

Bassorine, 100 • 

Bloom, 102 
Buds, 144 
Bulbs, 114 

Cambium, 122, 121 
Cumbogc, 67 
Camphor, 103 
Caoutchouc, 103 
Carbonic acid, Germ. 
71 

Carbonic acid, Nut. 78 
Cassava, 66 
Cellular tissue, 66 
Cerasin, 100 
Chlorine, 73 
Chlorophyll, 110 
C bromide, 112 
Circulation, 85 0 

Colour, l OK 
< ’''Oducting tissue, 1 11 
' : rk, 126 
Cotyledons, 74 
f yelosis, 88 

Cyncnchynm, 88 


Dextrine, 66 
Diatase, 96 
Digestion, 83 
Duramen, 127 

Embryo, 138 
Embryo- buds. 123 
Kndogens, 130 
Endosperm, 136 
Epidermis, 126 
Excreted water, 108 
Exhalation, 81 
Exogens, 121 
Extractive, 105 

Fyecal matter, 107 
Fecnla, 68 
Fecundation, 135 m 
Fibre, 66 

Flower — resin, 112 . 
Functions, 68 

Generation, 133 
Germination, 70 
Grafting, 143 
Growth, 121 
Gum, 100 

JFIeat, 92 
HeiJl, specific, 73 
Hordern, 72 

• 

Irritability, 115 
Insects, 136 
Insensible — waste, 84 

Latex, 88 
Leaves, 91 


I Stamens, 63, 6.5 # 
Steleophyllum, 62 
Stem, 61 
Stignfa, 63 
Style, 63 
%ncarpous, 64 
Spiral, 66 

Three, 64 
Twig, 62 

Typical structure, 61 
Unilocular, 64 


,OGY. 

Life, 68 
Light, 65 
liine of repose, 86 

Manna, 101 
MedulLary rays, 128 
Micropyle, 71 
Milk juice, 88 
Mind, lift, 120 
Motion, 118 
Mould, 76 
Mucilage, 100 

Nitrogen, 73, 84 
Nucleus, 137 
Nutrition, 73, 84 

• 

Odour, 113 
Oil, *02 
Ovule, 137 
Oxygen, 71 

Phosphorescennc, 66 
Physiology, 68 
Plumula, 74, 75 
Pollen, 136 
Pollen, diffusion of 136 
Pollen tube 137 
Propagation, 143 
Proper juice, 67 

Quintine, 137 

Radicle, 74, 75 
Raphides, 105 
Resins, 103 
Respi*iti|pi, 89 
I Rotation, streams of 86 
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INDEX. 


Sac v o f E mbryo, 187 
Salop, 99 
Sap, 80 

Sap, motion of 82 
Scales, 180 
Scion, 14$ 
Secretion, 97 
Seed, 70, 74 
Sleep, 116 
Spadix, 94 


>Sl ongiole, 7o 
Sp>ck, 148 
Sugar, 100 


Tapioca, 99 
Taste, 118 
Testa, 71 


Ulnrin, 80 


Vascular tissue, 09 
Viscin* 98 > 

Vitality, 68“ 

Vital actions, 68 

Water, 77 

Watery exhalation, So 
Wax, 101 
Wind, 186 
Woody zone «T130 


Ergot, 147 
Fungus, 147 
Galls, 148 


DIVISION IV, {Misprinted 8). — Pathology. 

Hibernal colouration, Leaf, discolouration of 
145 145 

Leaves, 145 Pathology, 145 

Leaf, fall of 146 

| Xanthophyll, 116 


DIVISION V, {Misprinted 4.) — Systismatology. 


Ampclidc®, 176t 
Anacardiace®, 180 
Apocyne®, 196 
Aristoloehi®, 204 
Artificial system, 151 
Artificial system of 
Linnteus, 152 
Artocarpeai, 206 
Aroide®, 212 
Asphodele®, 218 
A ur anti ace®, 178 

Burseraee®, 181 c 

Caprifoliaceeo, 189 
Cinchonace®, 190 
Classification of Lin- 
naeus, 156 
Colehicace®, 214 
Composit®, 192 
Conifer®, 210 
Convolvulaee®, 198 
Crucifer®, 169 
Cryptogamia, 162 
Gucurbitace®, 188 
Cupulifer®, 209 

Decandolle’s system, 
159 

Dicotyledone®, 160 
Diosme®, 178 
Drymirhize®, 2i6 


Endogcn®, 161 
Ericace®, 194 
Exogen®, 160 
Euphorbiacc®, 205 

Families Natural, 161, 
165, 106 
Filiccs, 219 
Fungi, 221 

Gentiane®, 197 
Gramine®, 217 
Guttler®, 174 

Labi at® 201 
Laurine®, 203 
Leguminos®, 182 
Lichcnes, 220 
Line®, 171 
Linnneau system, 152 
Lobeliace®, 198 

Malvace®, 172 
Marantace®, 216 
Meliace®, 175 
Menispermacc®, c 168 
Monocotyledon^®, 161 
Myristice®, 206 
Myrtace®, 186 

Natural families 164, 
105, 166 


Natural system, 151 
Natural system of I)c 
candolle, 159 

Oleaccw, 195 
Oxalidea*, 176 

Lab me, 215 
Papaveraotw, 1 69 
Piperoee®, 207 
Polygale®, 170 
Polygonc®, 202 

Ranuncul ace® , 1 07 
Rhamne®, 180 
Rosace®, 183 
Rutaoem, 177 

Salieine®, 208 
Scrophularine®, 200 
Simarube®, 179 
Smilace®, 213 
Solane®, 199 
Sty race®, 195 
Systematology, 150 

Ulmace®, 207 
ttebellifer®, 187 
Urtico®, 205 

Valeriane®, 191 

Zygophyllea\ 178 








